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(57) Abstract 

Novel substances participating in the adhesion and fusion of myoblasts 
with each other in the course of the myotube formation. Meltrins which are 
membrane proteins acting on the fusion, adhesion or agglutination of cells, in 
particular, myoblasts; polypeptides of the respective domains thereof; DNAs 
encoding the same; antisense RNAs for these DNAs; various antibodies against 
these meltrins and the polypeptides; expression vectors containing the DNAs; 
Transformants constructed by using these expression vectors; a process for 
producing the above-mentioned meltrins and the polypeptides with the use of 
the transformants; and medicinal compositions containing the meltrins or 
meltrin antagonists as the active ingredient. 
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N Af^Il LT> ^ ^ h 'J >{w*g^-rs«BK-^^ ^ N y >©stt^i?a 

W-fzwn. * ju b y xoffc^iwfli-rs&K©;** y 

Bl 1 a ~B 1 b M\ T-7X>yH>y £ N r (-en-e'tlM a . M 

Mr) ©— SUi^^lcDae^J (macrophage specific ant igen(MS2) > 
JararhaginCJRX f er t i 1 in- a (f a ) ) £ Oit^^r^^-|gl-e* So 
0 2 a ~E1 2 j (i, 7^xy;l/h'Jya£D7;y &S£?U £ ttfo-f Z> D 

03 a— 03 j it, JV b y > 8<DT i J 8?g£?iJ tltifcS- S D 

El 4 a ~m 4 i it, 7i)x^;H'J>rC7;y SeB£?iJ £ StfC^ £ D 
N A E ?ij £• tjt EI T? $> % a 
W\ 5 a—EI 5 j it, pBSMe 1 a cplzm&&H tlT^S. 
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6 Z. t &7F-$~ 0 ) 

0 6 a~EI6 hli, pBSMe 1. yS ftTl>£. y"^xy 

^r^^-El-^*S (El*. N. M, W. S (i^CDg|?fecDJgS^*5i^T^ 
•S CI £ ^:7jk-t 0 ) 

07 a~07 e(i> pBSMe 1 r *l'*fl«-iA^nT^S. 7-^7^ 
^ b V > 7 F-t&i&mm?il*$t;DN AODN A B£?iJCD$?#f i&jfl 

£ C t &7fr~to ) 

0 8(i. ;OUMJ>a. r > <5MP. <5 P r oCDiil^^c 

So 

El 1 1 a —El l lbli, ffi3£imMlzt3tf z * ju h >j >cD||fc&{£ii7£{£ 
H 1 2 a~IH 1 2blt pBShuMa 3 0 0 i-M^iA £ t h 

El 1 3 a~EJ 1 3 dte, pBShuMrG238 izm&i&ttltz, t 

So 
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Ell 5a~EIl 5 f MU pMela-26N. pMel a -25Ctc*fl^iA £ n*: D N 

Eli 6 k b* b u >£Sb#<dt s y»E?UiS**c;f SJexie^j 

£^-rEJT*>£ 0 

El 1 7 a ~E1 Melt pMel £-24C, pMel /S -24N £ tl/c D N 

Ell 8 b (4. &#£tlJjUc&ffl Ltz^zf? K®7 i J »E?iJ SIT 

El 2 1 {4. Jf£v*XpOl/h ' >ffL#<D. T^X^#«B!S(w«tS#!RlR 
& t - & ( 3:' ft ffl * ^ f El T <b © o 

EI 2 2 tt x fav^xy h 'J >fctft©&C aA7f^i:t>iU IflljW C 
a H { Z tt f £ ft? ffl * ^ El 77 £> £ o 

El 2 3 a ~EI 2 3 b ti, k h y )V b U > a cDjgSii^£^t;7 ^ 
»RO t *tl»cS*l6-rS4fiKBe?iJ«-^-rE|-e**o 
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02 4 a-S2 4 eli, pMel£-24C. pMel 0 -24Nj;ijJg^iA £ tltz D N 

g»flH 1 : RT-PCRCJ:S7»7^j|/hi;>^3-Kt5DNA 
( 1 ) RNA, c DN AOISSS 

^!^tt^m^*fflJ}S C 3 H 1 0T1/2 Efe*<D#5i»j}S <jKF$Mfc»j»H 
y o g e n i nitfcTSr l>7>X7i^ h L, mm S "t±/c * o - > 
) £l 0%^->MiS^^ (^ T y-h) ^DMEM + Trl 0 6 Mfe 
7 ^ 0 c m^b- h STJifmStf. $HfcJ$«i (2 ^^^ifQ^ip^r,^ 

-f V**S/T*- K7 X ;-;I/S (nAy>x + - P. CChom 
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czynski P.) & <fct>*-9-->- N. (Sacchi N. ), Anal. Biochem. , 162 
156-159 198730 l:<t oTiRN A^^i L/:t> * U =f (dT) 
--t?,t,n-X77 5 A? h 7 >f 2 l5]^«9igL^ U (A) RN 
A£il#;fftK#8tL/Co CCD^UC A) RNA^liLTs ^ > ^ 
Ay^-fv- (N6. 7.7*7 5/7) cDNA^Lfco £ 

j&tCliG i b c o BRLOML VaSSte¥***fflU. ^©^^^^^ 
7*{C^o/c 0 :OcDNAWPCR©HSi LTffl^SiifcJC 
, $t>i:-liDNA^S)cL. 7t-? (AZapIl (stratagene) 
) ICffl*a&*x cDNA7^^7'J-^MLfco 

(2) RT-PCR 

( 1 ) "em®! L/c cDNA^ilt LTJ£JT©#JH-£RT- P CR^ 
ffofco t^X^^'fv-i LT7 5. ,/ SSSS^'J EDCDCGfc L < (i E 
ECDCG^^ - Kt51tl77'f 7— (degenerative primer) ^^SS: 

KCGKLIC) L/c D 
tf, 77^v-il!ia©cDNA, T a q U y -5 --tr\ 

* x*?- • >/-*X) tCT 9 5°CTl#RJk 5 5°C 
7J2^Pb1. 7 2 °CT'3&r$B.mi$-&, Z<DmtZ: 3 6 *W ? 4 
5 0b pfti£©ifiM«S* 1 • 5 %Tifu -X^ *-e*ftlftlfr 
Ltz 0 

W-Z>tltzi>&<mWiK%:77 * ^ KpBS-SKII (-) (Stratagene) 
CDSma! f>f h IC*&*&*. DNA^-^>t- ( 3 7 0 AS> T"T 

3m<D^=f-mi!)<^tE-r?>cti><m^Ltz mi mm ©t> cti£ 
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r7U-?:X^J-->/L ftlt'n 9 0 3, 920. 8 4 5 7 ;^ 
Season - 7 > y - tw >^'7U-A (El 2 a ~H 2 j % m 3 a 
3 js 04 a~04 i) ^W^S c.DNA^flL> *tl j etl<D&L&=P 
(@5 a ~g| 5 j . gj 6 a ~S 6 h N H 7 a ~ia 7 e) ^y^h'J 
V (meltrin ) - a. r £<ft:g Ltz 0 Cft^©c DNA^p B S- 
S KII (-) C#AL/:y7X; K£*ft**ttp BSMeU, pBS 
Melj?, pBSMelr £fft:g L/c Q 

&*D2rftT;*:fl§Stt JM1 0 9£pBSMe 1 a . pBSMe 1 £ . 
P B SMe 1 r-CJBSIEifcU If Z>tltzl&Mfc&ft J M 10 9 (pBS 
Mela). JM109 (pBSMeljS) , JM109 (pBSMe 
lr)^ 19964? 2 ^ 19Bfl"CB:*:B^#JJRo < (f Tffjft lT§lS3f 
305) ©X«a«K^4>X^XJta«rW«Bfr<c*KL^ (5 
KS-^FERM P-1545K FERM P-15452. FER 
M P - 1 5 4 5 3 ) o i^is ttlb>«v 1996^10^ 8 BftT'T'^^X h 
^lcSo'<$|ti:if $tis ife*. tltf^FERM BP- 5 7 0 
1 > FERM B P - 5 7 0 2 & F E R M BP-5703 $ ft 

( 3 ) > ;u h U ><z>mm.c>MVx 

. SfflflSfl. r-V -< JgSit (Transmembrane, TM ) SligL iSfflflgft -f 

fttt (Pro region) ^D7" D f7-t* (Metal loproteinase ) M 
«^ f^^>f^'J> (Disintegrin ) SS^i -fctlicffi < C y s t e 
i ntz-MV>X7-^ y • y y (Cystein Rich) Ifi«*>t>tt0. * h 
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U > aom&tt.. is 7.7-4 > • U y rmi&OtplzMet^??- K (Fusion 
peptide, FP) flMEai*t>o;:<S:j&<*>*ofc (@8#i) 0 

MflJararhagi n^tOlSI^&Kgo'^. 
(is ttnBttHHftKfiBI2 a~02 j ©N5fclg5^£ 2 0 5 #|OA r g £ 

-e (^fCv-r^^sse^ijti. 2 2i~ 8 3 5 ), ^oyDfT 

—em&l*. 2 0 6 #gCDG luji^4H#gProit? 
&a£E*JH\ 8 3 6 - 1 4 6 2 ) . 5 s ^ 74 y-r 7 V VflWfitl 

. 4 2 0 #g©Ph e^& 5 0 9 #lGlytt (atlfc-rSJSXE^JM: 
. 1 4 7 8 — 1 7 4 7 ). > • U y *-««tis 5 1 0 

#@CDH i s^b 7 0 6#g<DG 1 y £T? Hi £ ^ ^ K**B2 

5 8 5f@Gly*>M0 7 #@CDG lutt) (*tAt«*iie 
7»Jt*> *n€ r n*at*-?' 1748-2338. 1973-2041), 
mmMffi.&l* 7 0 7 ||OLeu)J^ 7 2 7 S|CDLe utT (StfJfc-T 
-Si&SejnjW:. ISS^ 2 3 3 9-2 4 0 1 ) t^Z-Ztltzo 

U >j8TfcU mB(ttttt*(iN£tt*'& 2 0 4 g=g©A r g £ 

•v mm-r^mmna, i&m&^G 3 - 6 7 4 ). / ^yofj- 

■e**tt2 0 5#g©G 1 u**t>4-0 9fgProiT (i&S#^§- 6 7 
5- 1 2 8 9 ) , t^X^Vt^'J >ffi«ti 4 1 5 #g<DT y r 6 5 
0 4 # g CD G 1 y£T* 1305 — 1574). is 7"r 4 > • 

U * 5 0 5 #g<DT h r^t> 7 0 6 f@CPro^T? 

^1575 — 2180). HKltilfttttt 7 0 7 fgOVa 1^^729 
SS©ArgfcUli 7 0 7 f g©Va 1 £ 7 2 4 f@0LeulT 
2181-2249fcL<(i 2181-2234) <h %*. £ 

tl/Co 

^ ^ h 'J > r-efis i9ffif*:«Hi«(iN*«S*^ 2 0 5#g£>A r g £ 
T 6 9 — 6 8 3 ). ^ ? u^a^T--fe*M«(i 2 0 6 #gCD 
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A 1 a^£> 4 0 6 fI©Pro*t (tS36#-f - 6 8 4 - 1 2 9 2 ) , f 
-* x-f >-r^y 4 1 2il<DTy r^t>5 0 2 #@©G 1 y£ 

T 1302-1574). 5/*^-f > • U •* ^f?gi^(i 5 0 3 

llOTyr^t. 6 9 4 #@OAl at~C (^Sff 1 5 7 5 — 2 1 5 
0 ) . 6 9 5 t@0L e u^b 7 1 4 f g© I ] eft ( 

&g#-Sf 2 15 1-2210) t>tl/co 

Hj?fe^l2 : fr^ ;U h D >aSt#<D®fi 
( 1 ) S^taIS©Wi5! 
^;l/^ft>-S - h7>7x5-tf (GST) (Smith, D. B. & J 
ohnson. K. S. > Gene. 67# N 31-40 „ 1988*f) CDC^4SfC v EI 2 a — 
M 2 j iZTjkLtz/ )l> h U >aO7vytEi?lj0N^SSJ;»)^T4 8 3 
#S©Se r^t> 6 3 5 SI©Ly s £-e£W-T£*;< 5tf y^f K 
^J^T©^TfPfi£L^o Jt\ GSTW5cDNA^^7X 
5 FpGEX2T ( 7 r ^ x T) £• B a m H I "TfJBffc L> ^ * * - t 
Ltz 0 —3k PCRfCcfc^K EI 2 a —13 2 j © > ;W b U > a © 4 8 3 # 
SOSe r ^ £ 6 3 5 SS©Ly s ScDNA^pBSMe 1 

a^e.J»ffi$-frs B amH I U DNA'J**-fe'^ifflLT7 
^ Y-> 3 >Ltz 0 Ctlt, fcizn&ntz'tir ^-^DNA U iS-M* 

l#t>n/c^^m h^>X^*-^>h^rO. ImMI PTG^^L 

K^^^^-tt/Co :©I^MTP BS (1 5 OmMNaC 1, 16 
mMN a 2 H P04 N 4 mMN a H 2 P O 4 . 0. ImMPMSF) i: 
Hffi U it$451Lfc©^> lXTrito ndT&^U ±^^Ih1 
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K^Bi*$-ti-. 7 r~ (50mMTr i s-HCK P 

H8. 0. 5 mM?*/l/*^;*->) T^di Liflfilt Ltz a 

( 2 ) ViMmvm®. . 

( 1 ) -CftJ&Ltz&^Vim lmg/0. 5ml PBS i^i©R I B 
I %P B SXbt'Ltik® (MPL + TDM+CWS Emu 1 s i o 
n -7^-a->) t&M&L. W¥ (1 «t) <9&T • ftrtlcft 

^L/Co -t® 4 ilPa^^$ t»lw 4 iaraPa^RST 2 EU 5 0 0 u giiSnS-^-^ 
ffl^ tfiIfiL»i£«fl*U rfH?jt£#itlLT, i/t!lM£f#*: 0 

(3) $tlfil»©T7 -f -T--f -»« 

-X{c^^^iir/c*)i. 0. 2 M©*f»t h U •> ^ (P H 9 . 0 ) "C 
U ^;l/tV U $ -r- h 2 0 mM) ^ito^ JriUiCfc 

&tc. lOmMTris-HCl (pH7. 5 ) t? 1 0 »#*R L^fct 
ft, GST-77>f-f-f-h*-X«!:I^U 5iGSTO 

£U irC^ ^ h U Xetttt^MS-frfco -tl£- 1 0 mM T r i s 
pH 7. 5 5 0 0 mM N a C 1 Tiftfr©© % 1 0 0 mM 7* U •> >T? 

(4) 'iraiX^y^'n.y^'f^^ 
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C 2 mm* 1 5 %-)yteMi^DMEMT 1 0 6 MU/ <t> 1 0 

DMEM) T3 T C CTfi U 2 HI (Dffim ( C 2 D M d 2 ) N 
&<fct>*4 BS©«ffi8§ (C 2 DM d 4 ) £|5|jRLfco 

ttz, &,T<Dmmm5 (3) ®»ML/:pB0SMe 1 a ( + 
) Oif6MC2^ 1 5 %0>>M}flliRm$:&m-$- Z>DMEMtpT:\ 
3 7°C. 3 Bfk^ftL/ro iSS 6 cm©y7Xf.y^f^ y •> 

^{C2xio 5 /-r^^ '>ai^5J:9^li^iA^ N $ 1 B§SL 

0iK Lf:C2DM d 2 . C 2 D M d4fc«t0 I pB0SMe 1 a ( 
+ ) ®MfeM*SDSW<7 7 r - (1 0 OmM h >Jxig|[ ( 
PH6. 8). 4%SDS. 2 0 % 7 V -t? n - Jl) tm&&L, i&^MiR 

^'^ >^ 2 Eft^L^o TBS-Ti:i^L/:5% 

X*A$yl,?T\ (3) T'^ftfcialfil^ 2 0^i:ff?Ls CtU^ 

2@^^L/co ±f2X*A $ t'Xr^MmifCW** A/ ^'a 

T3 7 °CT 1 B$fflfcfc£*ttZo S >^U>^^^^-e2|Hl. 
5 0 0 0 ^{C#f?L/c^^^-^>-y--tr^^X H/^h7t^>Tm 
(SIKJ&S-faK 2 HftfrU MBgtH (Cat. TM9 1 2. -y ^ ) T= 

mgk&m 9 t-^L^o 

, 5i7^>7'n-yf^ m 1 1 5 KD, 86KD. 67K 
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m%%&&ffii&mmti<X&Ltzt><D. 6 7kD. 5 6 kD©^?li, lie 

%M¥i 3 : J - g > 7; o y t- 4 > y 

7 7 ^7>'70raRNA^l*7 h^ffllK ^"*x£-fflttt (/&*p^ 

DEv**©^ #f&85) ^t»H«g^J 1 U (A) RNA^il 

L/Co 5 0%^;PA7; K*T6 5 °C 5 ^PalMLRN A 

6. 6 %(D*;v-? u 1 . 5 %Tftu - J^X^n.^th^a^ 

— HJfe^J 1 7?llb^:> ;u h U > a. /?. rOTt^^is-rtf*) 
>^I^cS.O'i>X^'1' > • U >y ^ffil$i.<D— S|J (EI 2 a ~EI 2 j ©N**^ 
t>&CX.T 4 3 4 #@(DG 1 5 8 3 #B©C y s . El 3 a —EI 3 j 

0N*«^bltx.T 4 2 9 f BOG 1 u^t>5 7 8 #g<DC y s . 14 
a~E]4 i0N*^bft^T4 2 6#g©G 1 u^t> 5 7 5 Sg®C 
y s^zi - KtScDNA^PCRta?) MM L. ^^'A^-f-e- 
7^'J>^*»; h (Megaprime. 7?- , >tA) i:<t-oT 32 P 
^tt&L/c 0 3>hD-;H(D7D-7iLTG3PDH (glycer 

aldehyde 3-phosphate dehydrogenase, 7 V JVT Jl^-r h K 3-7* 

x- h -r^w KoyT— if) ic*f-ra c dn Azmmiz 3 *pmm 

Ltz 0 Z.til>zru-7*>&m U Kl^©^iffltA^OmRNA(lWLT 

U>^x>->— (high stringency ) ©&#~Ft?-fr A » * J- ^ Sa 
mbrook J. ) £>©2f& (Molecular Cloning: A Laboratory Manual, 2n 
d ed. , Cold Spring Harbor Laboratory, — j. — 3 — 9 (New York), 19 
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^^O^mfiSI 1 0 Ci^LTl^iU) o £ tz* Jl< b U > 7 (D&m*. 

(1) ^7X; KpBOSMe UdMP ( + ) fcJ:l>'pBOSMe 1 
a 5MP (-) <E>fp/& 

7°5X i KpBSMe 1 a&M s c I -ZUftffiilL , \%Tif 
h e I T:^ttffiibLtz(D*>^ DNA-f V * 5--t?K 1 e n o w 7 5 TV 

07^f^n-;>n^ hOE c oRVfctfcCfNo t I TAUt U $) 
5. 8kbO^I5MP77^y>h^{|y: 0 

— 3\ ^5X; KpEFBOS (Mizushima S. & Nagata S N Nucle 
ic Acid Res. 18^, 5322M> 19905O &«||!Bl**Xb a I TftKfc U 

KTtfn-xyjismnfiiWjtzmL-cmmm^tf-DNA&mtzo :n 

5feiB05. 8 k b TXDmKt*. DNA'J*'-^j$fflLT7'fy 
-^a >U ^7X; FpBOSMe U5MP ( + ) fci^pBOS 
Me 1 a <5 MP (-) £#7^0 cn&ti. ^^'J>a75 ;»E?J© 
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Nm#g<fc 9£fc;LT 5 5 #B© I 1 e^b 3 9 9f§Gl u <DXi£Ltz 8 
MP^a-KtS'T^t-hDNA*, ZM'tHz >X#|SK T>^-t? 

> X # JS] A, /c 3 >X h 5 * hT££o 

(2) ^7X; KpBOSMe 1 a ( + ) OfPfiJt 

^7X; KpBSMe 1 a&E c oRVfci^N o t I TfflHbLx #J 
7kb®75^> h^f#/Co Sfci$©:/^ X; KpEFBOS £r$i]PBB* 
iXbal -etfHbU JK&U >SHbU K 1 enow7 7 ^> hCTf 
»*i«<i: L CD N 1 %T#n-xy;l/mm&SfrK{fcLTitti«^? * 
-DNA^ff:„ :tli, Tfci&cDift 7 k b pOWfJti^-x DNAUtf- 
t*4«ffllt7'f7 , -'>3>L, ibH/:M77X; KpBOSMe 
1 a ( + ) i^Lfco 

( 3 ) 77^ 5 KpBOSMe 1 aSPro ( + ) OH 

> K> >f XDgtlfLtfiSlCttN h e I it-T brf><&& 0 — 3u ( 1 ) "CTflPfife 
LfcpBOSMe 1 a 5MP ( + ) tcfc^T. -> P'j-JV^^f^ K$£fi& 
if^^>f^'J >{SiO^C(iNh e I SR&#<^LT£><5o 

"C\ pBOSMe 1 a*Ai 1 WeffiilL, * 9 urT Y * 4 
XDItgfjciNh e I >J >^7-^*S^L^O^s Nh e I "eftHbLTy- * 
o7*P-rT--tr -f ttS L/c 0 cn£. pBOSMe 1 5MP 

( + ) (Disy-t-JW*?* KmBfi^Jix^ X-Ot-^U > KV- >©F^cr> 
N h e I SB&lcif AL> $rffi#&1£tttt& (Mh'J>a®7; </ 
^•JcDN^^i: ^I^^.T 5 5f g©I 1 e^t>2 0 6 #@©G 1 u £T) 
i&<X£:Ltz 5Pro i:itt^I7^ S KpBOSMe laPro ( 

- 3 6 - 
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(4) mwmmm-^UM^cDmm 

•7^7.1 FpBOSMe 1 a ( + ) &&W*pBOSMe 1 a 6 MP 
( + ) KpSV2NEOi*t;Ht-e2 0 : 1 i:$^Lfct 

U#"7x^ h7;> (^BRL) *ffll>Tfoyn h^-yU 

1 0cmc7)i3^-y>a-hL/cyu-h (-f «7+) &tzK> 1 0 - 
S'Ji&J/ElfilfltfccfcO' 5 n g/m 1 ObFGF (^3B R L) 

CFtt*©C 2»fi*bFGF#ff|ETT 3 - 4 BP^SLfct, He 

f&L1&#>tZo 4 BSU y. * y -^TBIJtL. *Atf\ ^ ^ hcD&fe& ( 

#7^ r>afOff«©4 ^l;ol>T 1 mm 2 * 

~"~ X 1 0 0 



Ctt£©£»f*££|g i l a -SI 1 bfw^L^o H^^Hj^^^j;^ 
ic N jt/uh V > a<D£M&mmZ-£tzmn&&& (pBOSMe 1 a ( 
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+ ) . m*P full length) tt, mWlzits<X*:<DM&mA<& 
, :m:*fL^ pBOSMe 1 a<5MP ( + ) (E1^<5MP) Z&i&Z 

&tzm&\cte, M&m<Dmwte{B.mi)<&k>ntzo pBOSMe 1 

a5Pro ( + ) TfC 2 IBB&£JBKteai U m btltz&n&teftT' t>H* 

* to V 'J y 0(D±M : £ ( 3 ) Ogitp E F BO S 
tz7 5X i K pBOSMe 1 £ ( + ) TC 2 ^Sa^-^Kft^ L T, ^ A/ 

Ufr^tZo LfrL. pBOSMe l a ( + ) ipBOSMelyS ( + ) 

n^icit^-zmmm^^uM znz>z.t *><t>fr ~> tz Q 

C ftfc*t U /JW)>7 ( 3 ) OUKS-e p E F B O S icffl 

fr&/otzZf?7> I K pBOSMe 1 r ( + ) T? C 2 *HB&£JKICIE» LT 
, y ;U h >; > 7 *3fc#IS-ti:rt:*^ £>£^te. pBOSMe 1 a ( + ) 
ipBOSMe 1 r ( + ) ^C2 *I8£{C3 h >x:7 ^ ? h LTf£S>*l 

>yicji^xmMte&*:UM-fz>fe&*m-?z twm&fricu^tzo $ 

(Dte&fr&MZtltzZ tfrh>. * JV h y ya^iaf^timttTtfttlLT 



-38- 



WO 97/31109 



PCT/JP96/03017 



v O xmm&Ml&L 92 9£pBOSMe 1 a ( + ) &£t^{ip BO 
SMe 1 0 ( + ) TJBHIEifcU y;l/h'J >cfe5U(ii8^IISt5}g 

Kfe^^^^siL^o :nt>©iifeMT(i, ^-ftHow&hmmm 

o /Co 

CtucatU L 9 2 9 ^pBOSMel r ( + ) TiSfe^L/:iS 

o 

MMM 4(1) TML/c7'7X $ KpBOSMe 1 adMP (-) 
KPSV2NEOi*^JtT2 0 : 1 U 4 

(4) izm^tz*&~cc 2mMzmmfc&L, 7>ft^RNA^ 

4 ©^FjST'SiJ^L^o *£H£E| 1 1 .a -HI 1 bfC^Lfc (EI*© AS 
) o -£©*£JH. <5MPi:^t57>ft>XRNA©MlcJ:^, C2 
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T, ^Sfe^J 1 (1) IcKttO^r&T? c DNA^MLx Ctl^liL 

t, i«gsfc#] i (2) -ef^ML^a^^^-r^-^ffl^T 3 eu--r 

PCR^ffofco *iS«l*^o-->/U pBS-SKII (-) © 
EcoRVt-f h izm A Ls pBShuMa 3 0 0 i^L/:o fl£#r L 
D N A @£?"J &m 1 2a, Ell 2btC^L/c 0 

MtirCD&m. fch^^h'J x-f >v^^U xpifc^^x 

tz m 1 2 a — 1 2 b*©T 5. 7 KE3HJCD 9 3 6 #@<E>G lySf 

a<-r ^ x-r >^^u *3s 3 7 mmvmit^KT-j > u <y 

-^-XfC^M^tlTWc (D- 1 4 6 6 5 ) fci6. -€rCD— SJ5oaS^«J 
^fiJfflLT. -fe>*:/5-f (5' - C ACG ATG ATGGG AG 
AGATTG-3' ) tfT >^-fer >X7 5 >f "e- (3' -CACT 
CTGATTTCCTATGCCTC— 5' ) ££/&LfCo ±iE©;S& 

tpcr^k mvamva*? pbs-skii (-) <d 

E c oRVt'f M:#AL^ pBShuMrG2 3 8 t^sZ, Ltz a MVf 
LtzDN A%m*m 1 3 a, 1^ 1 3 b L fc 0 

Ctfrfrfr^tz CM 1 3 a~EI 1 3 b cp<DNJfc1ti&fr t»T 5 /Kff 4 0 
IBCPr o * u~7 P-rT--fe'^L 4 lil©Ly s*^l 

3 6f@©G 1 y I < « 4 6ilOTy r^bl 3 6 # a © G 1 y 3: 
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f-"^**^K3£&U »£>*lfcJ&ff<E»# JM 1 0 9 (p B S 
h uMa 3 0 0 ) MJM1 09 (p B S h uMr G 2 3 8 ) ^1996^ 
2^19B#T=B*S^M«lo< tfrfrjfc 1 TS 1 #3^ 305) 

P" 1 5 4 5 4 *J«fcCJtp - l 5 4 5 5 ) e ftiblt 1996^10^ 
RM BP— 5 7 0 4&cfcO*FERM BP- 5 7 0 5 *<f*$tlTl^ 0 

( l ) i stx^ y — ^ 

v-MA-K T^-t^X^f v-MA-2 (Hi #M) £^JdcLfco t h 
ttfiAgt 11 cDNA^^y^U- (?a->ry?1± code No. CLHL1008b 
) £LB7°U- h (010cm) ±iz 1 ^^5-^/plateJCtt*J:o#«L^ 
o :77-*J£fiJ£Sfc x SM/<7 7 7 -^5m] *D^, t£T4TOIt5 

@jr l *nf*n© 7 r - t ltpcr zn^tz* mt>. $t 

Kfc£L/=.IIA-l N MA-2 7-7^7-^ Ex Taq >j ^5--tf (TaKa 
Ra*±) \ fccfctf (TaKaRa*±) £3§£rLs DNA f-v;Hf>f 
(^°-*> • i^v-tt) KT9 4°CT?3 0#|Bk 5 5tT3 0 
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( 2 ) 2nd. X? U -— 
1st V -->yx*nt>tltz. iWitS^n->^7r-^ 
&£400 ^5-^ /platelet 6 i?ffiiL/;o ^ - ? JEl&tfe. ±fS<!: 

( 3 ) 3rd. X? »J 

2nd X? U -->^T?ft»n/c. B«if5^D->^^7r-^ 
J; *) 7 r - y^ElJRL. IW^n->^$t7 r - 5^**31 

( 4 ) 4th. X? U - —y? 
3rd X? y ^yx-Wbtltz, IWitSi'a-v^t^T-y 
tt*10^-*/plateK:tt6«fc-5*«LA:o JiEtRI 

( 5 ) final X7 U 

4th x* y -->^-e»t>n^, BWits^o-^t7r-^ 

75 - ? Zti?n&m&-Z&M U i#3!<tLTPCR SM*i:iSt/: 
o MA-1. MA-2 y^-T T-{CJ:-S 3 5 9 ;UcDPCR iC<fc*K BW^^- 

©BW^ o->*^t* % -^ — ©»tt^7-^*Sy Buffer i*»«w|hIJRLs 7 
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Hie, :07r-y^iiLt, Agtll Forward primer . IsJReve 
rse primer (^ 1 #M) (cj; <0 PCR £It^:7 t — iS^t 9 — 4*0 t h J 

>©#j650 7 ; (clone 23) £#J500 7 ; (clone 25) 
t5b hcDNA 8ffM"t:abS C i^<^M$n/c (Si 4 #JEO 0 

U>q^3-Kt5c DN A fff 2 
XJfe^lJ 7 £^<i:& oft clone 234>©cDNAI£?iJ<DN MWlfflOEZmZ: 
*><tK-fer>x^5W7-Mel a-5'S (3t 1 #M) <£I£5feLft 0 -tr>X^ 
■5-T^-MeI a-5'Si7>ft>X7'7^7-MA-2^i^Ts t 
Agt 11 cDNA-5 -f ^7 M -£7.? U -->i7'Lfto ^O^, ^700 T 
^ /S!^3- F-r£cDNA (clone 26) jW#£>ftfto (Hi 4 a#M) o 

^ ^ h- U >itfE^©^gge^iJ^tfrO/cJi6{c A gtll Forward-Bco. A gt 
11 Reverse-Bco. MA-l-Eco^ MA-2-Eco. ft 4 m<D7? 4 Lft 
o (3U #J(S) 
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*1 : P C Rffl primer© taSie^iJ 



MA-l 


: 5* 


ACG ATG GGC ACT CAT GTC AG 3 ' 


MA-2 


: 5' 


CAT CTC GCA TTT GGC AAA GG 3 ' 


X gtl 1 Forward 


: 5* 


GGT GGC GAC GAC TCC TGG AGC CCG 3 ' 


A gtll Reverse 


: 5* 


TTG ACA CCA GAC CAA CTG GTA ATG 3 ' 


Mel a -5'S 


: 5' 


CAC TGA ACA TTC GGA TCG TG 3' 


^ gtl 1 Forward-Eco 


: 5* 


CCG GAA TTC GGT GGC GAC GAC TCC TGG AGC CCG 3 ' 


A gtll Reverse- Eco 


: 5* 


CCG GAA TTC TTG ACA CCA GAC CAA CTG GTA ATG 3 * 


MA-l-Eco 


: 5' 


CCG GAA TTC ACG ATG GGC ACT CAT GTC AG 3 1 


MA-2-Eco 


: 5* 


CCG GAA TTC CAT CTC GCA TTT GGC AAA GG 3 ' 


S-hMel a -TM5' 


: 5 .' 


GCA CAA AGT GTG CAG ATG GA 


A-mMel a -3' 


' 5' 


CAG AGG CTT CTG AGG AGG N 



Clone 25£ template t MA-l-Eco. A gt 1 1 Reverse-Bco7° 5 -i "7 — 
£ffiWcPCR <0 / V »J ^itfe^O&^SB^ Clone 26^template 
£ U MA-2-Eco. Agtll Forward-Eco^ 5 -f v -&m WcPCR Ci^ 
y^I/ h U >iSiS^©ffI^2P«-it<®L/Co C tl <c> ©cDNA Bfrtf^-EcoRl ffi 
4t&v -en-etlpUC 118 ©Eco RI site tc ? n - y L> -tn-TtU 
pMela-26N. pMel a -25C£ift:g L/Co C tl £ ©y-? X $ RwO^T3ti£ 

IHEJftL. $£*lrt:J&RI£SH* (^ilJMl 0 9 ( P Mela-26N) . * 
mm J M 1 0 9 (pMel a -25C) ) £ B*ltiio < ti'mSC 1THS 
3 (i|5{g#-^ 3 0 5 ) ©Iit»K4^IfllKtilS^ 
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Is *-tz7f<x h^f:So§ 1 9 9 6 ^1 0^3 
B#T^rEL/c (SKSf : B P- 5 6 8 9 . BP- 5 6 8 8 ) 0 
pMel a -25Cfc «fc O'pMel a -26N©^g@e?iJ©fl?#f ^ £>bj £ # 0 ^ 

t M JU b U > a ©**E*J& *T $ /ggg^J^ll i 5 a~g| 
1 5 f (I^-^o 

6Tlt.n/;DNA ©m^Se^iJ £ Jttt L £ C 6 4 ^7«Ff iC;fc 

(H 1 5 a~U 1 5 f C^L/:7 $ J 5 0 5 #S) T'& o fc„ 

A fit h^^h U >a©Mffift:ffi«0^4»^t>C*ilB*T<&3- K?"£ 
t>©T*5tS*>tifc 0 -tteib^^ il 5 a~il 5 Hz^LtzTU 
&E?iJ©??3, N*^OG 1 1 5 5fgOA r g (StJfi:^*** 

EWtt, i£g##l-4 6 5 ) *7?A<gJffi^^«oc*«jffi«aP»E^jT 
£9. 1 5 6fgOG! u^t> 3 6 4li©Pro (*f JS-rSitgge^iJ 
<2i£g#-5f4 6 6 - 1 0 9 2 ) tW^D7af7-fI«fib*), 
3 6 5 #g©Gl u^£> 4 5 9 f @©G 1 y L < li 3 7 0#gcDPh 
e*&4 5 9 #g©G 1 y (*HBf-5tt3IE^Jiitt[«#^ 1 0 9 3 -1 
3 7 7 U<!il 1 0 8 - 1 3 7 7 ) IfCfrT 4 x >7^'y >£SigcT 

4 6 0 ig©His^t, 6 5 6 SgOGlnt)L<(i 4 6 0 fg 
©H i s*S>6 5 2 #g©A 1 a (^t^IS^j^iSSf f 1 3 7 
8 - 1 9 6 8 t> L< (4 1 3 7 8 1 9 5 6 ) ZT'fr <> J > • y - y 

(-tOSSIB^^ K«E7!ltt5 3 5 #@©G 1 y^£5 5 7 
#aOG 1 n S*a£E7!lt;Mfi3MMg' 1603-1671)) T 
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5 a~EI 1 5 f ©7; J Z> * » h V >dt £#rtT?*HBS 

El 1 5 a~E] 1 5 f (DT i SMmm&^-tZ J h U itfe^O 
KtSDNAi, mm.Mmi&frt>M!fefi1&i$i$:=i- KtSDNAitiS 

o 

(1) t h^^/h'J>j843-KtScDNA B/r Jt© -r w 7. > r- U 

Tflifefll 1 (1) CE«O^T?cDNA^)SU CMHIiLT 
^Jfef&J 1 (2) TfESSL/cS&y^l' 7-4ffi^T3 6 ? P C 

r^Ito/co mmmmz? n-^>?*u pbs-skii (-) k#a 

T*5Ci*<*SStlfc. »#f L/cDN AS£?iJ£IU 1 6(C^L/c 0 

(2) t hBSMSfrSfcc DN A 5^ 75 U -&mm Ltz 1 stx? U 
>7 
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^-MA-3 S T ^-MA-4 2 #J&) ££r/&Lrc 0 t h 

BnlSffP A gt 11 cDNAv -1 7-y »J — a - >^ . y ? & code No. CLHL10 
72) £LB~? b — h C^lOcm) ±{w 1 /platelets J; -5 #«L 

^-^/&^ SM/<7 7 7-^5ml *n^. N $ST4^p B 1|ilt 

o @JRL/:Wn07 7 -^M^Ii:L, L /cMA-3. MA 

-4/7-f7-i, Ex Taq tt'J^-if (TaKaRaft) . & ck rj^©S ft* 
Um (TaKaRafch) U DNA ir-- v;Hr--f ? 5 - 

iwT 9 4 °CT 3 0 tm. 5 5 °CT' 3 0 fj>m, 72ttl tfFa'JS 

( 3 ) 2nd. X ? U - ~ > ^ 
1st X? >J -->^Ti#^^Lfc. BftftZ? X2->*^tJ7 r-iS 
^^1000y^-^/piate{C^^,J;-pJiMt^o ^^-^r^^^, _hf££ 

nmttzo 

( 4 ) 3rd. X ? "J - ^ >^7* 
&S-100 5-* /plated ttSJ;oSSL*:o ?*5-?J£j&&. ±fei 
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( 5 ) 4th. X 9 

3rd X? U mmbtltz. B&)±-fZ ? p - ^tr^ts? t - ; J 

^^•10^5-^ /piatejc^s j: ?wmLtz 0 -7 ? - ? mtfSLik. ±mtm 

(6) c DN AgflrftWJ^frDN AV?rK(D®i&1sJ:Zfmm 
4th X? U t>*Ucgfi*J? n->££fr:7 r-S>»E (#24 

) ^illiLT, Agtll Forward primer (^ 1 #HS) 
■?-CJ:SPCR> feet LK A gtllReverse primer 1 #M) iMA 

-37°^ ^-(Cct £PCR £fT^. -£-*l-£'n#?500 bp (24- F/4) fcctO' 
#J2 kbp (24- R/3) CDmmmVQ&WtZo Cft£>2 |ODNA77^7 

tsz. t-hmmzntzo 

( 7 ) i«@e?iJ8?#r 

h h>;l/h'J >j8c DN ASU^-ae^J^#t:DNA 7 5^7 > 
o-— > ^*^-^/cJ6J-. fT/ct-MA-3-Eco. MA-4-Eco. fr2 §©^7^? 
-££J5fc (^2#M) L/: 0 "7 24* template t IT, MA-4-E 

co. A gtll Forward-Eco7*3 << t- (^ 1 #M) £fflWcPCR , 
MA-3-Eco, A gtll Reverse-Eco^^-Tv^ ($2#!i) ^-SJWcPCR 
fr^. ^tl^'tlli^n/cit^I^^I^EcoRl ilMbSK pUC 118 ©Eco Rl s 
ite izt n-—>?°Ltz Cm 1 4 b#M) 0 :ftt>07"7 X S KpMel B 
-24C. pMel /8-24N^o^^T^^{Cck *) *S6EyiJ#W*fr^ ;U h 'J >/3 
cDNAE?"]**** L/Co 
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l#3-t (§P <£#-*§- 305) ©xmft^^^X^X*feriW5£^r#S i F^ 
£#3fFfE-tr h^CSo'g 1996*P10£ 3 Bfl-£S?S£L 

(«^»JgiJ©A:46©JB^JBB J M 1 0 9 ( P Mel£-24C) 
BP- 5 6 9 0 . »£^MJ<D*:a6(DlS-S§- J M 1 0 9 CpMel£-24N) § 
iti^BP- 5 6 9 1 ) 0 pMel /3-24C*J ctC/pMel 0 -24Klzm&&£ tltz 

^J£tS7 i y^ge?iJ^Sl2 4 a~12 4 e fc^-r o 

( 1 ) -?mt>tltzDNA(Di*&mqtlt%iiLti£ 1 rtelTiC&^T 
1&&7^M& Ztllt-VJ b > h,S — t 1 -- 3 9 . *t 

Alt t &b V > 0<Dj* 9 vzf vrT--t? mi&<D&tpfrt>C 
£n - Kt5 b(DT:-&2> tmiotLtz 0 12 4 a -El 2 4 e (c 

^L^:7; y $?ie?ij© N3fc$g©G lyi^3 6#§OPro (*t 

5££EyiJW\ igg#-*5-2~l 0 9) tt)5^^D7'Df7-t'« 
i^CDC^SSffliJ^^-ge^J-^^t). 3 7#@<DAsp£>t>l 3 1 #B©G 1 
y t> L < tt 4 2SI©Ty r 1 3 1 ggcDG 1 y (Mm-fZ>i&M®l 

mti&mm^ 1 i o^t> 3 9 4 t>L<«i 25-394) t -ea<-r ^ * 

>^^*'J V^i^-e^f). 1 3 2f|OTh 3 OfgOP ro 

(Mfo-fr 2>i&&m&}l*1&m%r J % 3 9 5 — 9 9 1 ) * W •> X ^ << > • U 
•y ^fl^Tr&^K 3 3 lflCVa lfrt> 3 4 8 #§CDM e t t> L < (i 
3 3 1 SSOVa 1 3 5 3 #g©A r g (StlE?" -S^SBe^ifi^S 
^ 992-1045t>L<W99.2-l 060) (iMSiSM^ct: & 
o 3 4 9 ig©Ty riiimhL < 3 5 4#S©G 1 nBll^^t>C*^ 
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y $ £©**p y-Ml-i^ 3 9 5 #|©Pr oJfiil^-e^^D S> 

t^tii-^^-SBS^JW 3 9 4 #@<DL y s ^-^"C^^ r> t^mZfttzo C 
(DUft (^"^2b*>. EI 2 4 a~E}2 4 e ©7 ; 7 i£^-*§" 3 9 5 <OPro 
SiJElt LTIEI 1 7 a -El 1 7 c Ktf Ltz 0 

^2 : P C RfflprimerO^SSS^J 



MA-3 : 5 - TGC TGC CAC CAG TGT AAG 3 ' 

MA-4 : 5' TCC TGG TAG GTG AGG CAC ATG 3 1 

MA-3-Eco : 5' CCG GAA TTC TGC TGC CAC CAG TGT AAG 3' 

MA-4-Eco : 5 1 CCG GAA TTC TCC TGG TAG GTG AGG CAC ATG 3 1 



( 1 ) ^-ff- KS£?iJ©iilR 

KI£?iJ 8^m^iSlRL/c (El 1 8 a. 18 b#JBD o * 

-f ££9. 8l©^f K^^^f- K£r« (AB I 4 3 2 A 

) <£flH^T£-j£L. *U i^fflrt^A (YMC-ODS) 
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<9HP LCTiiLfco 

( 2 ) vunmoftm 

(1) t'it>nf:^yf K^^MiLfci, K 0. 5 

5mg£0.1M U ^Bf^'.-y 7 r - (pH7. 0 ) 5 5 // 1 Kj&^L/co * /c. 
VU'T; K^tKLH K-'J>^f-?>/N^Ati) 0. 7 7 mg<£35£©7R 
7 7^1 T-^^L/Co M#£M£U IfiCT2 ^&ffcS-t!-/c&. £ 
S^i^7KT¥^'fl: t/cN i ck*7A (7 r 7i/^ «>T*±) -eitS3L. d 

^■ta-^-Stll 5 0jKg ££S&ig7.kT0. lml LI107D -i > h 

5c£T^^<> h (DIFCO *±) i^L, Wistar rat (5 ii^. iif) © 
Hii:^ LfCo 2 iir^M> R|*<&:7 a-T > h^5t±T h (DI 

FCO *±) iii^L|l|«(cS#L/Co 

(3) $Llfll?it©fFffi (T* U — hT-y-ir-f) 

•y-fe-f iC<J; Olfil^L/Co T 5 J h (te^K-?^ h*±) 

ICO. 5mg/ml<DSulfo-SMCC (Piercefct) £0. 9KN a C 1 ^tt^OmM'J > 
®iM&(pH7. 2) lzmML&Vx.JHZft&Ltz 0 3 7 °C-e2 B^Rft^ 

-r^>^^7x-e5 mfo&L&^zri- Yzmcmmmzm^x a . 5 u s 

/ralC^LtiO^jDL^o 3 7°C-?1 B^PbIS^^O. 1%BS 
Ai4mg/ml->7f7;>^0. 4 5 % N a C 1 0 . 076 

M'J>ii»I (PH6. 4) (JKTs PB SiiBitS) T'^o -y + 
>^*L^o 7*D *>r#]£|&ffc& N &£tlfll?it£P B ST1000te^t>10 
000 felzftmL&V*J\slzmimLT3lVT? I mmKJ&ZittZo frlzO.OO 
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5 %Tween20 9 %NaCll?2 [HlSfcfr U 1 0 % 0 V ¥tn.m**kts 

PBSfl 0 0 OfelZi$ffiLtz'<)l'**'>y--t?MWlVl7 -y h-f Ay r 

&mmT'&, &#&-e5 Hk -Y*>3£&tK-?2 @ft»Ls 3mg/ml;*vH> 
7x-P>^7;>i0.027 *iBBtfl:7k*&£trO. 1M 7 
/N*.y7r- (PH5. 0 ) ^mmL5 lN«*"CR*6«r#Jh L49 

Onm ©MiK^S'J^L/Co *£JH£^ 3 {^"To & 3 C++) 



^3 ftm*-??- KKJtt StltJfll«©R*tt 







1 P r o A 


+ + 


2 MP - A 


+ + 


3 MP-B 


+ + 


4 D C- A 


+ 


5 DC-B 


+ 


6 D C - C 


+ + 


7 D C - D 


N. D. 


8 D E A 


+ + 



N.D.: ^tLT^ttU. 



HSfe#J4 v>Xff5^JfflHa (C2) £p BOSMe 1 

a 5P r o ( + ) ipBOSMe 1j8 ( + ) T^HIE»$-Br/i«IIIS (^ 
^ N #9-3t*tS) iC 2iSS^pBOSMe 1 a5MP ( + ) "V 
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x 1 0 7 I^-PB S - (GIBCO BRL *±) LfflHS^lHUK L /c 0 

®JKL/c*BJ!S£P B S - 7? 5 x l 0 6 eel ls/ml fd Duly ^S^-^lfiS 
ffl C0mplete V -? >/n A*±) £ 2 5 1 SgstaU S 

z>izmi&mmo . 2 Kt^sj; ocs d s^muattzo ^&~?3 o^rs 

&IL> 4 °CT-? 1 0 ( 1 #x 1 o@) 9 » 

3?*ffl)ISL 9 2 9 (ATCC No. CCL-1 ) <£ <0 m&CQjjmn fflJfemttim&mgl 

Ltz 0 

'&Z>tltzfflJfettolHmiOti 1 ^f;l/D-f>f >^<«; 7 7 - (0. 25M Tr 
is-HCK 2XSDS x 30XGlycerol . 0. 015KBPB(pH6. 8) ) t^MMSt, Z 
omme ul £4 ~20T %©SDS-PAGB (f7 3ti) i:777^L, 25mA 
I^TiaTji^l WlL/: 0 foMmr'lk. PVDF/>7l/> (5 U 
tfT*±) IC4 °C{CT150mA „ 45#©*fe#T?te^ L fco ^>7'L/>^4XX 

(B^^?Lm («o ) x~mm tifffimtoLzfv v*>y&n 

■otz<D*>, & Is- >%mm Ltz 0 >&4%X*> i Jl<ir ZmimLtz 

0.05%Tween20 £#t?50m M Tris-HCl (pH7. 2 ) (BIT. T-TBS tie 
"T) ^500 fetC#|RL^in[Jfa^liBl (Cg Lv ^at^Tl l5R8jg<!: O Lfz 
o &ft**T8U #U->£T-PBS T2 Islft^U Zfcje 4 %X+> $ 
Zmtia LfcT-PBS T?500 tel-^L^HRPO^St^ h^A^oyj 
>*t# (^3*t) 1ml KftLs B# T - PBS T 

5 M8cft'&^ ECL->XfA (T v- x r A*±) T*tfJLfc B 
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m m m ta m. i c m -t & m. m & 







1 P r o A 


-t- 


2 MP-A 




3 MP - B 




4 D C - A 


N. D. 


5 D C - B 


N. D. 


6 D C - C 


+ 


7 D C - D 


N. D. 


8 D E A 


-+■ 



N.D.: &ttL-Cl^«£W 



(5) *J ? n ^ 1- JUVcfrCDftm 

S-^-iaH (ProAs MP-B. DC-C. DEA) J tti J t"n50fig 

^^a^^7X4oo tii iziftmL. (3) (4) -?$iteffi(D±g-fi<mmz 

titz3 v h<Dm&m^&5.Ltzo 3 sit. &*aJj& ( r#^n->^^ 

) {C&l^ ;XD-7P3X6 3 A g 8 U. 1 LTftUt&JSl^r^T 
ofco 6 ig*±flt£[slJ&LT, (3) CD^i^-CT'U- hT-y-tr-T 
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ProA 
MP - B 
D C - C 
D E A 



F 9 3 6 

F 9 3 9 

F 9 3 3 

F 9 3 4 



1 0 
4 
4 
8 



'W:/»J K-*r* 1 ng/ml© t ML 6 1 0 %^)&yaiftltft/R P 

M I 1 6 4 0 <£Tig^U 2 x l 0 5 eel ls/ml CttofcB#j&T?&jfafl*J£ 
*lfe (Hybridoma-SFM, GfBCO BRL) L IBIS a<5E*& fro 

5 A Prosep-G (Bioprocessing INC) t^Tf&SI L fco -tt£t>?>*&& 
±m 1 L Prosep-G ^?5A (2 0ml) CI fl ml/min OliitSil] L 
x ftCO. 1 5M©NaCl WO. 1 MHilff^ (pH 7 . 5) 
T*7AWlt 2 8 0 nm©K:)fcJg^i£T Lfcfts 0. lM^x> 
&ttir& (pH3 . 0) fc£t)1£&Ltz*:J 9 v-i-jl<$i#i&®tiiLtz 0 

K«fct)»*8Lx 0. 45%ONaC1^0. 0 7 6 M 0 
(PH6. 4) X-mVfLtZo Wt>tltz®$lin,fc<Dm&Wk&& 2 8 0 nmCD© 

(6) ^E-y ^ n-^-^Jt^oipfiii 
# 9 - 3 *n&-®ti!ti]tt&&jS U (4) (Dlj&lcmCXV srf 

d > y ^ >r > r*m^ ( 6 ) ^n/cfitssu/ttt 7 n .y h m&m& i 
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0//g/ml) <D* JU h U >lZtt-fZ>m&i£&$:te%£LtZo &$k&m 1 9 \Z 
Tfi-fo F933-4-3 (if 79 5 XlgG2a). F933-10-26 (if 7' ? 5 X IgG2a). 
F934-17-6 (if 5XlgG2a). F934-3-23 (if 7 9 -5 X lgG2a). F934 
-4-33 (if 7 9 7 XIgG2aX F934-6-3 (if ^ ? ^ x IgG2aX F934-20-5 
(if 7 ? ^ XlgG2C)T^.n-F*l#? 6 7 k D atti£ic. #9-3 MR&fotii 
ii:«/iA'> K#<&ti}£*l/Co L 9 2 9 O^aj^Tti C *l 

K(i«i^$tL^^o/cc <b^e>. (6) -enzntz* ; ? v-i-jis&Lfc 
( l ) &¥flti§c©li3M&.o f &tf-5 -y 

#9-3 J^aSSch # 3 - 5Bm^ik^-tfimt LT, J^T©^ftt5 y h 

^fesifco a^trtiBit Ltiffl L^^-ifflsati. <en*'*u b fgf^ 

#:£TTifc©J;?fc«*L;fco ^5 x l 0 6 eel 1 s/iSS 1 

0 c mCDx-T -y •> ^0*8)13^4 tfe*> £20&fC#i£ L, d OfcSflS^JgCil 
LfcB#J&T\ 40^OES 1 5 c m<0f^ >y -> iK^-RU ^5-6X1 
0 6 cell s/-r-f y •>alc4^^T-etL/:o 5Hbig*tfc ( 

2%©J|M^^DMEM) T'J€K2 BMttXLx ffimZMl&Z -&tz 
o cn&*5/>J a >tt5'<-#U X-7>T?«*<Ln PBST2 HJiSfc^L 
1 0 %DMS0*£t;*«!-C»«L- 8 0 °CX&ftLtz 0 

wm&^t lt# 9 - 3M, # 3 - 5«na**n-?fm x 1 

0 7 cell s/77 hittSJ;^ 200 <D£Sft*7M-»» 
fl070'f>h%t7ya/<>h (DIFCO *±) tMa L, Wistar Rat 

(5 il^. it) ©fiECS:-** L tz 0 2 ilfflgU HfiSr^S© 7d^I- 
~^%±T i? *.'<> h (DIFCO fct) tfi^LRtlUcSHl-L/io 
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(2) iatiiimowffi 

*Bfl&ttfcB?£3-&ffi L> §£»J 10(3) O^aiCi^C^yU- hT -y-tr 
WICfc*>*J5£Lfco #9-3. # 3 - 5 ttzteL 9 2 9 ®*B] 030*0113 ft 

tfj*t«ns«i o (4) <Djj&-?m&Ltz 0 tztzL, Rmm&mtL-c 

#*B&atttfi&2-PBS T-40//g/mI(c^f?L. &50 ul /*jl/|,o* 
-f\s- b (Maxisorp. Nunc*±) i:Mt, 5 6 °CT30^Fb1^S 

sgi?Lie*t) /pbsioo *#^i^ ( cjgjDL^fflT3o^ra^D 

•^1 B#BJ£J6&2 ®&'ft%L-Z&cftLtz 0 friz 1 0 %-Xu y ? i_x/PB 
S Tiooote(r*&f?LfcHRPO«»st"5y KA;^Dyy>ftft (y=i*± 

) ^-50// 1 ^*nL37°cTi mm&foLtzo &cftmi?5 zz>iz 

f *>3c&7k-<?2 ®ft»L. 0.027 *«»tt**££tr3ng/ml®;*vP h 
7 i - b > i? T = >/0. 1M-7 y *JU^J >,< y-y -r- (pH5. 0)^50// 1 
»Ll0#flSJKtf;£-tK lNi&g£50#l X'Km^W±Ltz 0 ©ft^ltfcj; 
D490nm 0!!R3tft^«|5fe L tz Q 
£tz^ \>XTV> (4) *w^LA:L 4 - 3«Hia©«Baa»lfijft«-ffl^T«>Jc. 

#9-3 fccto'# 3 - 5 -vft&Ltz? v bfrzmzntzVimmitzn 
z> z. ttmmtstitzo 
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^5 #9-3 S. # 3 - 58^7 y MfctfUift©;' ^ h U 









- bT viz* 


V x. 7. 9 is 7 u v 7- << y*f 






#9-3 


#3-5 L929 


L4-3 


#9-3 * 


h 


+ 


N. D. 
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#3-5 -y 


h 


N. D. 


+ - 








N. D. : i 







(3) 9 v-±)Vfcfa(Dftn 

lxi 0' ce 1 1 s©#9-3 *fflfl£. #3-5 ttUS^ft-PtU £ 
SA*5tK 2 0 0 *z 1 KMU ifc#ffi©_LJ*J&<iga&t>nA:5 * h ©li 
rt(Cfi#U 3 HSU £*n2f& ( r^?u->iS^ifFAP^ 

7P3X63Ag8U. 1 LTfcfflB&S&^r^T^ 6 B*&, 

h U y tKJ&i-Z>"J y U K-v 1 3 ? a->?r#fco rtIR(i# 9-3 
(5 P r o) y h^t> 5 *o-> (a^'J K--7#-^F 9 3 2 

) x #3-5 (<5MP) yh^t>8^a-> (M^U K-tf 

fFB 37) T*>o /Co 

(4) ? o--*-4/tt(*:©M 

(3) btitz* J 9 a -^;Uia#<Z> "5 ^> #lHJi&&tfJ*£<t 
*<Rj^ort:fi;fl:F 932-1 5-2 (t7'?7^IgGl) £ F 9 3 7 
- 9 - 2 ^ -5 XI g G 1 ) £ffli^T4ittfc<E>M£iT o fco 

• - 5 8 - 
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2>fr&MLtz 0 C 2*fflBS£ 3 x l 0 4 cells /m 1 t U & J; o IZ 1 
0 %F C S/DMEMICiS L&100 fi l^f t^^'-X^'f K (La 
b-TEK, Nunct) ®-7x;K;^L/:o 37 °C. 5%C02T 
T-2 B^i£#&i&*£2!Oilfo?jt/DMEMfC3£&L2 B £ ft/c 
^©^•ffi^XiSBflS^fe^fTofco fflSa^PBS" "?2 Ie]&7N£. 4X* 

BS" T-3 H]#fc?£&2 0 -y ? ji-x/T- P B ST7n -y > ^ 

£<T ofc e -y *>?*#J£|5fc£U 2 0 %7v -y ?i-x/T- P B 
ST'l 0 # g/m 1 iz^Ltz^^mimLM^-ni B#fyj£iC£ -fc^o 
PBS" -C-- 3 0&7£L. 1 0 %W¥tfum/T - PBST2 0{glZ%?ffi. 
LtztrL^ >y h-T ^D/iJ >F I TC (^3^1) £^Jta L^&Tf 1 
^S^$-l±/c^. PBS" 7?3lHl^^L^:yt^mytSim^{cJ:^tl^L 

5*MgG (ZYMEDtt) -?fi&fe{ifSi6 £>*lfc^o/c 0 
&Kia{*C>4##tte£5ilg-r£*:a6. L 9 2 9 ijsfflfl&icvOX/. ;U b 'J > 

^5X; KpBOS Me 1 a ( + ) feiCfpBOS M e 1 £ ( + ) 
i^7X; Kp S V 2 NEOi^tMt 12:12:1 IzMS Ltz h 
<D£, !J#7*^h7S> (GIBCO BRL ft) ^ffll^O^D h zd-jVIZ 

Ltzfr-oxmmwmmL 929 i:ial, l 4 - 3 c^x/. ^ h >; > 

a> yS^r^^) ^*IL/:o InUifcpBOS Me 1 £ ( + ) 

5 Kp S V 2 NE OtZ^JUife 2 0:1 1:1^ L fz i><D&L 9 2 9 iz 

^au l 2 - i o (7-)7^i/ h u ^mmttzo mmtz 

9 2 9 i:7°7Xi KpBOS Mela (5Pro (+) &m 
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AU L8-5 (Meltrin a 5Pro^l) £#g£L/c 0 

SiHSfia^-yva- Hfcf^ y -x^^T 1 0%FCS/DME 
Mi:<t^«U ^ + >a'-x5^ Ktc^ftL/io L 9 2 9 . L4-3 
. L2-10. L 8 - 5 ^ffl^T#^#oaiS^«BSa^fe{cJ: «9fT^/c 
o *£^£r^7 {C^L/Co COig^KJ; 0. F 9 3 2 - 1 5 - 2 liy;H> 
U>a*J«f:^y8«!:> F 9 3 7 - 9 - 2 (iMMJ yat^tS 

f^j. ^E- y ^ n-^-yl/|n;^F 9 3 2 - 1 5 - 2 2r^£.-T 5 " ^ U K — 
^{2, B#@^i$lSRo < (fTtr^ 1 T§ 1 # 3 CMQim^ 305) Olt 

#J{Cgo£l996^10£ 3 Bfi"^st L/c (Sat#-f- BP-5687 ) 0 



^7 



mm 




F 932-15-2 


F937-9-2 


L 9 2 9 








L 4 - 3 


a, 0 


+ 


+ 


L 2 - 1 0 


$ 


+ 




L 8 - 5 


a (5 Pro) 


+ 


+ 



(5) **n«te©8>J£ 

2Mi&<Dffim<Dmf8.&®M? s^s^&fjt^o c2HBBa^i o%f 

CS/DME MT- 37-f>3-hf^^a Tig* t 8 0 % 3 > 7 /!/ 
Hctto/ch 0 t> L < « 4 0 0 # g/m 1 ©St&^t; 2 %,S| 
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F 9 3 2 — 1 5 - 2 &J:VF 9 3 7 - 9 - 2 t h tZ *?D*Ste* W L T H 

/Co 

13Bt£lCR L/c*M#;kJ;tfI£#£ 5 %4^!£lftL^# 

WMEM a*« (GIBCO ) +T*«Lfc. 2M||Lm/:f^| 
-t*©*BJS#i»tt£ 1 xi o 7 cells/mUclBlgU UliFtt^-t? -y 
h L/c96^:v^ hcioo //i foijaLf;, iii? 

&mWL6mm mztT^^tzWi. 7 0 %Ji^y-;U-e^^ N Mmttzh 
©Srffl Wc Q ^JfefflJ 1 1 T:mz>tltz-?V X/ JU h U >^^D$t^ (F 9 3 
2-15-2) £>St>(15 < y h IgG ^ai^*<-&tl^tl5 . 50, 500 

100 -f^miJOLtZo 5%C0 2 T3 7tCT3 BPe-Jig^L^. * 
•^v>-eij ffl gS^(^^ LN ^^^ h + ,>,; (SJGMA ) -^#,7^ 



7i§&ICR ittt^ **lCCa^Tfi0.02X Ji(T©i£Ca^^^^-c 5 BFal 
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m^LtZo :MlgE5EiLT, HJfe^J 1 1 "efM L tz v ^ x * )V V 
V >*mtn.& (F 9 3 2 - 1 5 - 2 ) lmg/E. & S l;i*f i 

Lt5 7 HgG ^lmg/E&^te y >&iM£31:ftj£7K©<£-2-M#M& 

oa^Lto is:#iti*5ctr>*i B^fcasTft^j; o&i&il. itmft 

U SS!/##ng© (COBAS FARAIK ROCHE ) Tlfntft tfCafl^SiJ^ L tz 0 
&gk&m 2 2 izffi-to 

noifa^cafflti. y >&mffi±m-Bti&7k&z>^^*^ -y HgG S-^gM^tf: 

ffcjfefll 1 4 : fljRgfgttfe£frfc hy^hy>q^-z3 - Kt5 cDN 

M8T*ibnfch h^^hy >a c D N ASP^@2?>J^- k £lz\^ -fe 
>X^7 S -hMela - TM 5 ' (^ 1 #M) 7f X^;H'J 

^ocDNA^Ul^ T >f-b -7- A -mMela - 3 ' (^ 

1 #J8D ^£r/&L^ D 

t hJ&ffi Agtll cDNA^'fy^'J- (^n->^y ?*±code No. 
CLHL 1008b) &mW.±L. 9ciZ&f& Ltz S -hMel a - TM 5 ' N A-mM 
el a - 3 ' y7^v-i, Ex Taq # 'J ^ 5--fcf (TaKaRa) > 
OSOT (TaKaRa) U DNAt-T;Hf^f 2 5— 

. J^jV-?-t±) KX 9 4 °C7? 5 #Rg*n&&. 9 4 3 0 %>m. 5 5 °C 
t3 0m 7 2 «CT 1 ^PalKJCStK d 3 5 -fr >f ? 7l/?T o 

o ^^tl^ittsBrM- (clone TM) <2>i£gI23*J2rft?tfr L*: i C 5. ?f 
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-JU b v xDmnmmm&^tsfo 2207 = ;wtizttj&~? z t h c d 
mh>titzi&&mmi3J:attfo-?2>T z j g?ge?ii£Ei 2 3 a ~Ei2 3 b 

1 5 : ,%femtefa& 

;U h y >4>*nin;# (F 9 8 2 - 1 5 - 2 ) **l-m 1 mg/EE 
> 3mg/2COfflfiT§i^(Dv^X{C^-^L^o £ A: ^ > K o - A/jfifi: (i 

*:i£#:©flF$!! 

a©T ^ /®iS?iJ^£DC-ClC*B^-t- £SP#©K?IJGKVS K S S F 
AKCEMRDAKC^Wl 0 (1) ± mmiz&fgi U »18«v U 
-f 5 RkKLHitt^Ltft#tltfiR*ai9!!L/io & 4- ft III 2 0 # g £ 0 . 
lnl©ife3&£3kC«JS¥L$Ss*©F CAifi^LTd d yr^X ( 5 iS 
^X) (cft^Lfco 2ilp B 1^(5lS^F L A tm&ik&5- Ltz 0 1M 

&%:®ii£i-z>tz#>^ mmmi 0(3) izLfz&^-cftjhim&wmLtzt 
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CD±ot£fc#teV iX* -yr-^ ^riCt^ffl-r^, d i^T^So 

tt*>\ El 1 5 a ~EI 1 5 f ICtf L/:7;; (i pJ^M© /• ;l/ h U 

m&iz, El 1 7 a ~EI l ?cU< tiEl l 3 a ~m 1 3 dT*Lfc7 

st^7 ^ ymmn^-t^^^ k^mlt, ^Jfe^j i o m £ 

[I^{Cifr!&l£&&lt-£o fttliUfi, "7*X. 7 >y K ^AX^-^ 

(2) t h^;^'J yfcSMBi&fcffiflKt Lfcfty /H* 'y* * p 

El 1 5 a~EI 1 5 f KtfL/cT I J &&n<D * 9 u? u-rT 
?|J©T$5EK. El 2 3 a~EI2 3 b f'^ L /:7 5 J &m&l(DmnMffi.%i.& 
. y^m^r? ^-pEFBOS izffl.fr&&. mZtltz^t ? -t'C 2 mm 
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zmmfctei-Zo m t>titz&wm&&mmm 1 1 en trnm^^mt 

^-^ILTl^o ^ffi^J 1 1 (2) gl^itSh h 

* * b V > a&mWii-ZVLft&x? >) -->?L, MmM 1 1 ( 3 ) <t 

Pl^tC^J 1 7 a ~0 1 7 c K^LfcT i J £> L < tt?** > 

i#t>n/c^Ki£^^^jfe#ij i id) tmmiztuimL. tn^mmtL 

o mmm ii (2) ii5i«cD^j£T\ mwt-tzt mth* y > /3*m 
^-tzvi&zx? v -->rL, mmmi i (3) tmmz* s ? v- 

mmizm i 3 a~gi 1 3 d 1:^1^7 ^ ;&mmi> l< te-r* x-r ^ 

e f b o s (cim^iA^, mztitz'*? *--uc 2 mm&Bnfc&-? z o 
'&z>titzMnfc&&mMM 1 id) iim^tctosL. zti&itLmtL 

o ^Sfe#| 11 ( 2 ) i|HI^I©^^-i? N gtfj£-9"& k ;U > 0 &m 

m-tzfcw**? u l, njfem i (3) ii5i^(c*y^u- 
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SEQ ID NQI 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6915 base pairs 
( B) TYPE: nucl ei c aci d 

(C) S TRANDEDNES S : not relevant 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 

( i i i ) HYPCTHETI CAL: NO 

(iv) ANTI -SENSE: NO 
( vi i ) I MvEDI ATE SOURCE 

(B) CLONE: J Ml 0 9( pBSPvfe 1 a ) 

( xi ) SEQUENCE DESCRI PTI ON: SEQ ID NQI: 

GCCAGAGTAG CGCGCGCGCG CACGCACACA CACGGGGAGG GGAGAAAGTT TTTTTTTGAA 60 

AAAATGAAAG GCTAGACTCG CTGCTCAGCG ACCCGGGCGC TGCGCGAGGG GGTCGCGGCA 120 

GACTCAGGGC AGTAGGACTT CCCCCAGCTC GGCGCCCGCG TGGGATGCTG CAGCGCTGGC 180 

CGCGGGGCCC CCGAACCAGC TGCACCCCAG GCCGGCGACA ATG GCA GAG CGC CCG 23 5 



Me; t Ala Glu Arg Pro 



GCG CGG CGC GCG CCC CCC GCC CGC GCC CYC CTG CTG GCC CTG GCT GGG 



283 



Ala Arg Arg Ala Pro Pro Ala Arg Ala Leu Leu Leu Ala Leu A!a Qy 



GCC CTG CTG GCG CCC CGT GCA GCC CGA GGG ATG AGT TTG TGG GAC CAG 



33 1 



Ala Leu Leu Ala Pro Arg Ala Ala Arg Qy M-t Ser Leu Tr p Asp Gin 



AGA GGA GCT TAC GAA CTG GCC AGA GCC TCC CTT CTG AGO AAG GAC CCT 



379 



Arg Gly Ala Tyr Q u Val Ala Arg Ala Ser Leu Leu Ser Lys Asp Pro 
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GGG ATC CCA GGA CAG AGC ATC CCA GCC AAG GAT CAT CCA GAC CTG CTC 427 
Giy lie Pro Gl y On Ser Me Pro Ala Lys Asp His Pro Asp Va I Leu 

ACT CTG CAA CTG CAG CTG. GAG AGC CGA GAC CTG ATC CTC AGC CTG GAA 4 75 

Thr Val Gin Leu Gin Leu Gl u Ser Ar g Asp Leu He Leu Ser Leu Gi u 

AGG AAT GAG GGA CTC ATT GCC AAT GCC TTC ACG G^G ACC CAT TAT CTG 5 23 

Arg Asn Gl u Gl y Leu lie Ala Asn Gl y Phe Thr Glu Thr His Tyr Leu 

CAA GAT GCT ACT CAT CTC TCT CTC ACT CCA AAT CAC ACG GAT CAT TGI" 57! 
Gin Asp GJ y Thr Asp Val Ser Leu Thr Arg Asn His Thr Asp His Cys 

TAC TAC CAT GGA CAT CTG CAA GGA GAT GCT GCA TCA GTG GTC AGC CTC 6 i 9 

Tyr Tyr His Gl y His Val Gin Qy Asp Ala Ala Ser Val Val Ser Leu 

ACT ACT TGC TCT GAT CTC CGG GGA CTT ATC ATC TTT GAA AAT AAA ACG 66 7 

Ser Thr Cys Ser Asp Leu Arg Qy Leu He Met Phe Glu Asn Lys Thr 

TAC AGC TTA GAG CCA ATG AAA AAC ACC ACT GAC AGC TAC AAA CTC GTC 715 
Tyr Ser Leu Glu Pro Nfct Lys Asn Thr Thr Asp Ser Tyr Lys Leu Val 

CCA GCT GAG AGC ATG ACG AAC ATC CAA GGG CTG TCT GGG TCA CAG CAT 763 
Pro Ala Glu Ser Mit Thr Asn He Gin Qy Leu Cys Gly Ser Qn His 

AAC AAG TCC AAC CTC ACC ATG GAA GAT GTC TCC CCT GGA ACC TCT CAA 8 1 1 

Asn Lys Ser Asn Leu Thr Jvfet Q u Asp Val Ser Pro Gly Thr Ser Gin 

ATG CGG GCA ACA AGG CAT AAG AGA GAG ACC CTT AAG ATG ACC AAG TAC 859 
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MetArgAJaArgArgHis Lys Arg Gl u Thr Leu Lys Met Thr Lys Tyr 

GTA GAG CTG CTT ATT GTG GCA GAC AAC AGA GAG TTT GAG ACC CAA GGA 907 
Val GI u Leu Va! lie Val Ala Asp As n Arg GI u Phe Gin Arg Gin Gl y 

AAA GAC CTG GAG AAA GTT AAG CAG CGA TV A ATA GAG ATC GCC AAT CAC 955 
Lys Asp Leu Qu Lys Val Lys Qn Arg Leu lie C) u lie Ala Asn His 

GTT GAC AAG TTT TAC AGA CCA CTG AAC ATC CGG ATC GTG CTG GTA GGA 100 3 

Val Asp Lys Phe Tyr Arg Pro Leu Asn Me Arg Me Val Leu Val Gl y 

GTG GAA GTG TGG AAT GAC ATC GAC AAA TGC TCT ATA ACC CAG GAC CCA 105 1 

Val Gl u Val Tr p Asn Asp lie Asp Lys Cys Ser lie Ser Gin Asp Pro 

TTC ACC AGG CTC CAT GAG TTT CTA GAC TGG AGA AAG ATA AAG CTT CTA 1099 
Phe Thr Arg Leu His Qu Phe Leu Asp Tr p Arg Lys Me Lys Leu Leu 

CCT CGA AAA TCC CAC GAC AAT GCT CAG CTT ATC ACT GGG GTT TAT TTC 114 7 

Pro Arg Lys Ser His Asp Asn Ala Gin Leu M e Ser G! y Val Tyr Phe 

CAA GGA ACC ACC ATC GGC ATG GCA CCC ATC ATG ACC ATG TGC ACT GCA 1 195 

Gin Gly Thr Thr Me Gl y Met Ala Pro Me Kfct Ser Jvfet Cys Thr Ala 

GAA CAG TCT GGA GGA GTT GTC ATG GAC CAT TCA GAC ACC CCC CTT GCT 124 3 

Qu Gin Ser Gly Qy Val Val Nfet Asp His Ser Asp Ser Pro Leu Gly 

GCC GCA GTG ACC TTG GCA CAT GAG CTG GGC GAC AAC TTC GGG ATG AAC 129 1 

Al a A) a Val Thr Leu Ala His Qu Leu Qy His Asn Plte Gi y Nfet Asn 
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CAT GAG ACA CTG GAG AGG GGC TGC AGC TGC AGA ATG GCC GCA GAG AAA 133 9 

His Asp Thr Leu Gu Ar g Gl y Cys Ser Cys Arg M2t Ala Ala C3u Lys 

GGA GGC TGC ATC ATG AAC CCG TCC ACG GGG TTC CCA TTC CCC ATG CTG 138 7 

Gly Gly Cys Me Nfci Asn Pro Ser Thr Qy Phe Pro Phe Pro Vfet Val 

TTC AGC AGC TGC AGC AGG AAG GAC CTG GAG GCT AGC CTG GAG AAG GGC 1435 
Phe Ser Ser Cys Ser Arg Lys Asp Leu Gl u Al a Ser Leu Gl u Lys Qy 

ATG GGG ATG TGC CTC TTC AAC CTA CCA GAG CTC AAG CAG GCC TTT GGG 148 3 

Met Gly M? t Cys Leu Phe Asn Leu Pro Qu Val Lys Gl n Al a Phe Qy 

GGC CGG AAG TGT GGA AAT GGC TAT CTG GAA GAG GGA GAA GAG TGT GAC 153 1 

Gly Arg Lys Cys Qy Asn Gly Tyr Val CTu Gl u Gly Gl u Gl u Cys Asp 

TGC GGA GAA CCG GAG GAA TGC ACG AAT CCC TGC TGT AAC OCT ACC ACC 1579 
Cys Gly Qu Pro C2u Qu Cys Thr Asn Arg Cys Cys- Asn Ala Thr Thr 

TOT ACT CTG AAG CCA GAT GCT CTG TGC GCC CAC GGG CAG TGC TGT GAA 162 7 

Cys Thr Leu Lys Pro Asp Ala Val Cys Ala His Gly Gin Cys Cys Qu 

GAC TGT CAG CTG AAG CCT CCA GGA ACT GCA TGC AGG GGC TCC AGC AAC 1675 
Asp Cys Q n Leu Lys Pro Pro Qy Thr Ala Cys Arg Gly Ser Ser Asn 

TCC TGT GAC CTC CCA GAA TTC TGC ACA GGG ACT GCC CCT CAC TGT CCA 1723 
Ser Cys Asp Leu Pro Qu Phe Cys Thr Qy Thr Ala Pro His Cys Pro 

GCC AAT CTG TAC CTA GAT GAT GGC CAC CCG TOT CAG GGC CTG GAT GCT 1771 
Ala Asn Val Tyr Leu His Asp Qy His Pro Cys Gin Gly Val Asp Gly 
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TAC TGC TAC AAC GGC ATC TCC CAG ACC CAT GAG CAG CAG TGT GTC ACG 1819 
Tyr Cys Tyr Asn G3 y lie Cys Qn Thr His G! u Gin Gin Cy.s Va I Thr 

CTC TGG GGA CCA GGT GCT AAA CCG GCT CCT GGC ATC TGC TTT GAG CGA 186 7 

Leu Trp Qy Pro Qy Ala Lys Pro Ala Pro Gl y lie Cy.s Phe Qu Ar g 

GTC AAC TCT GCA GGA GAT CCT TAT GGT AAC TGT GGC AAA GAC TCC AAG 1915 
Val Asm Ser Ala Gl y Asp Pro Tyr Gl y Asn Cys Gl y Lys Asp Ser Lys 

ACC GCC TTC GCC AAA TGT GAG CTG AGA GAT GCC AAG TGT GGG AAA ATC 1963 
Ser Al a Phe Al a Lys Cys Gl u Leu Ar g Asp Al a Lys Cys Gl y Lys lie 

CAG TGT CAA GCT GGT GCA AGC CGA CCT GTC ATT GGT ACC AAT GCT GTT 201 1 

Gin Cys Qn Gl y Qy Ala Ser Ar g Pro Val lie Gl y Thr Asn Ala Val 

TCC ATA GAA ACA AAT ATC CCA CAG CAG GAA GGA GGT CGG ATT CTG TGC 205 9 

Ser lie Q u Thr Asn lie Pro Qn Gin Qu Gi y Gl y Ar g lie Leu Cys 

CGG GGG ACC CAT CTG TAC TTG GGT GAT GAC ATG CCA GAC CGA GGG CTT 2 107 

Arg Gl y Thr His Val Tyr Leu Qy Asp Asp M?t Pro Asp Pro Qy Leu 

CTG CTT GCA GGA ACA AAG TGT GCA GAA GGA AAA ATC TGC CTC AAT CGT 2 155 

Val Leu Al a Gl y Thr Lys Cys Ala Qu Qy Lys lie Cys Leu Asn Arg 

CGA TGT CAG AAT ATC ACT GTC TTC GGC GTT GAC AAG TGT GCC ATG CAG 2203 
Arg Cys Qn Asn lie Ser Val Phe Gl y Val His Lys Cys Ala M> t Gin 

TGC CAC GGC CGA GGG GTA TGT AAC" AAC AGG AAG AAT TGC CAC TGT GAA 225 1 
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Cys Hi .s Qy Ai g CA y Val Cys Asn Asn Arg Lys Asn Cys 111 Cys Gi u 

GCC CAC TGG GCT CCA CCC TTC TGT GAC AAG TTT GGC TTT GGA GCA AGC 2299 
Ala His Trp Ala Pro Pro Phe Cys Asp Lys Phe Gl y Phe Gly Qy Scr 

ACA GAC ACT GGT CCC ATC AGG CAA GCA GAT AAC CAC GGC TI G ACT CTA 2317 
Thr Asp Ser GI y Pro He Arg Gn .A] a Asp Asm Gin Gly Leu Thr Va) 

GGA ATC CrG GTC AGC ATC CTG TGT CTC CTT GCT GCT GGA TTT GTG GTG 2 39 5 

GJ y lie Leu Va] Ser lie Leu Cys Leu Lou .Ala Ala Gly Phe Val Va I 

TAT CTC AAA AGG AAG ACG TTG ATG CGG CTG CTG TTC ACA CAT AAA AAA 24 41 

Tyr Leu Lys Ar g Lys Thr Leu Mm Air Leu Leu Phe Thr His Lys Lys 

ACC ACC ATG GAA AAG CIA AGG TGT GTG CAC CCT TCC CGG ACA CCC ACT 24 91 

Thr Thr to ( Gl u Lys Leu Ar g Cys Val His Pro Ser Ar g Thr Pro Ser 

GGC CCT CAC CTT GGC GAG GCT CAC CAC ACC CCC GCG AAA GGC CTG CTG 2539 
Gly Pro His Leu Qy Qn Ala His His Thr Pro Gly Lys Gly Leu Leu 

ATG AAC CGG GGA CCA CAT TTC AAT ACC CCC AAG GAC AGG CAC TCG CTG 2 58 7 

Kfet Asn Arg Ala Pro His Phe Asn Thr Pro Lys .Asp Ar g Hi & Ser Leu 

.AAA TGC CAG AAC ATG GAC ATC AGC AGG CCC CTC GAC GCT CGA GCC GTC 2 63 5 

Lys Cys Gin Asn Met Asp lie Ser Arg Pro Leu Asp Ala Ar g .Ala Vai 

CCA CAG CTT CAG TCA CCT CAG CGA GTG CTC CTG CCT CTC CAC CAC, ACC 7 68 3 

Pro Gin Leu Gin Ser Pro Gin Arg Val Leu Leu Pro Leu His Q n Tin 
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CCA CCT GCA CCC ACT CGC CCT CCC ACT. CCC CTC CCC CCC ACT CCT CCA 2 73 I 

Pro Arg Ala Pro Ser Qy Pro Ala Arg Pro Leu Pro Al a Ser Pro Alii 

CTC AGC GAG CCC CAG CGC ATT CGA AAA CCC ACT CCT CCT CAG AAG CCT 2 779 

Val Arg Qn Ala On Qy lie Arg Lys Pro Ser Pro Pro Gin Lys Pro 

CTC CCT CCT GAT CCA CFG AGC AGG ACT TCT CGG CTC ACT ACT CCC TTG 282 7 

Leu Pro Ala Asp Pro Leu Ser Arg Tiir Ser Arg Leu Thr Ser Ala Leu 

GTG AGG ACC CCA GGG CAG CAG GAA CCT GGG CAC CGC CCA CCC CCC ATC 2 8 75 

Val Arg Thr Pro Qy Qn Gin Q u Pro Qy Hi s Arg Pro Ala Pro lie 

AGA CCT CCC CCT AAG CAT CAA OTA CCC AGA CCT TCC CAC AAT GCC TAT 2 923 

Arg Pro Ala Pro Lys His Gin Val Pro Arg Pro Ser His Asn A] n Tyr 

ATC AAG TGAGAAGCCA GCCCAGACCG GTCCTCAACA CTGAAGACAG AAGTTTGCAC 2 979 

lie Lys 



TATCTTCAGC 


TCCATTGGAG 


TTGTTGTTGT ACCAACT1 IC CGAGTTTCTA AAGT GTTT AA 


3 03f- 


AACACCATTC 


TCTCCAGACC 


CTGGAGCCAC TGCCATCGGT GCTCTGCTGT GGTGCTTTGT 


3099 


GTACTTGCTC 


AGGAACTTCT 


AAGTTATTAA TTTATGCAGA GTGTCTATTA CTGCGCAGGC 


3159 


CGCCGTAGCA 


GGCATTTCTA 


CCATCACAGG GCTTTTCTAC AGAAGGAAGG CTCCTCGTGC 


3219 


TTTTGTTTTT 


CTGGAGGACT 


TGAAATACCC TGCTTGATGG GACCTAAGAT GAGATCTTTA 


3279 


CTTTCTATTC 


AAGGCCTTAT 


CGGAAAATAG CTCCCCACCT TCCCAAGGCT GTT ATGGTAC 


3339 


CAGACACACA 


GCTCAGGACA 


CCCCAGGGAG AACCTGGCAT GGGTTTTCTT TCTTTGCTTT 


3399 


CATTTTATCT 


TTTATAl 11 I 


GGTATCCCTA TCTTGGGTTG TAGCCAGGGC CTTCAGGAAG 


3459 


GTCTTGGGCC 


ACTGCATGCT AATGGCCTTC AGGTCCTGCA CCCTGAAGCT CTCAGACAAC 


3519 


AACTACGATC 


TGCTTTCTAG 


CCAGCAGCTT TGGAGAGAAC CTGGGGTACT GAAAAGAAGC '» 


3 5 7 9 


TTTGGGGTGT 


GGTTATACCA 


GGATGGAGAC TGGAATCCTA ATCTGGGCAA ACATCTGACC 


363?- 
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TTGAGCTGAG 


CAGGCATGAG 


CACCTCTACG 


AAGCAAGGAC 


GGCTGAGGPG 


CTGCACAA GG 


3699 


CTCTGCTTTG 


AGAGCTGGCA 


GGGGCTTCTC 


TCTGGCTGCC 


CTTTGCAGAG 


TGCT AGCTGG 


3759 


GATGGCATGT 


TGTTTACATC 


GGGAACAGTG 


GTGTTTCTAC 


AAGAAAGCCA 


CTGCCTGGGC 


3819 


ACTGCAGACC 


TCCGTCTCCT 


GCCCATTTAG 


AGCTAAGCAA 


ATTACCAGAT 


TGTC1TCTGG 


3879 


ACTCTAATAC 


AATGACCCTC 


TGTTCTGACA 


GATAGAGGAG 


GCTTTCTATG 


GAACCATAAC 


3939 


TATTTTCANA 


TGTGAACTAG 


TAACCAGATC 


TACTCGATCA 


ACTCTGGAGA 


TAGAAATCrC 


3999 


CITTTTACTC 


CAAGGCTCGA 


CTTATTAAAA 


ATTAGGCAGA 


ATCCATATGG 


TTGCAAAAGC 


-105 9 


TATAACCACG 


TGGAATGCTG 


TTCTCATGGC 


ACACCCrGAG 


TCTGGTATGC 


TTATTAGTAG 


4 119 


CCATTCGACA 


AAGCACCCAA 


AGTTACCTGT 


GTGTTCTCTT 


CA'VCCGATCC 


TAATTTCTTC 


•1179 


AGCATACAGA 


GAGTGGGTCT 


TCCTCACATT 


CTGAACATAC 


CTATGAATGA 


CTAAG\'CAGC 


123 9 


AAGGCAATCC 


GTTTCCGAAT 


ACTGAGTTGC 


TCAGGGNAAG 


GCAACGfCAG 


CCCAGGNAA,\ 


•1299 


CTTTTTTCCT 


CTGNTCTTTC 


AGTATGTGAC 


TGGCX>\GCTA 


CCTTCAGAAG 


CAAATITTCA 


I 3 5 9 


AGGTGGNCTC 


AACCCGATNG 


GATGAAAGVT 


ATTTTTTTA\ 


AAAATAATTA 


ATGGTAATGC 


4119 


CAGAGGGCTT 


TCGTGGGNTC 


CAGATNGGGG 


CGTAGGNTTG 


ACT AGCTTTC 


AGGAQXGAAG 


44 7 9 


GTAAATGAGA 


GGAGTCCTCT 


ACCTCGTCTG 


ACTGCTTTAA 


GATCAAGGCT 


TCTTTGGAAG 


4539 


GGTAACTAAC 


ATTAATGGCT 


GGCCTGTGGC 


TTGAAGCACA 


AGGGAAAATA 


CAGATAAGGA 


4599 


ATTTGGTTTG 


CTTTCTAGAA 


TCCAAAACTG 


TATCCAGGAT 


TGGGAAGCAT 


GCTrCTTTCATG 


4659 


ACTCGCTAAA 


TAAATCCACG 


TCACAGATGC 


ATAA<\AGAAT 


AACTCTTATG 


ACATGCCTCT 


17 19 


TTTTGTGGCA 


CAGAGACAAT 


ATTGCTGCGA 


CTGAGATGGA 


TACAAAATTT 


CTGrAACTCiA 


4 7 79 


TATGTGATTC 


AOTAGTTCTA 


TTAAGGCCAA 


ACATCCACAA 


GTCTAAAGAC 


TTATAGAGTT 


4839 


GTGTGGGCGT 


TGTCTTGTGA 


GACACACAAA 


CCCTGAGCTG 


AAGCGTATGA 


GCTCCTCCTC 


4899 


CAGGTGGGAG 


TGATGGGGAG 


GCTAGAAACA 


CACAAAGACA 


ACAGAAGACC 


TTTGGTTTGG 


4 95 9 


GCGGGCTCC4 


GAGAGAGTGT 


GCTTTAGAGG 


AAGTTGGAGC 


CATGATCTTC 


TGCCATCTCC 


5 0 19 


CCAOTGTCCA 


CTAAGGATGC 


CGATGGTGCC 


TTACCAGCTG 


TGGA GTGCTG 


GczrccTTcrr 


5 0 7 9 


TTTACAGAGC 


CATGCATTCA 


TTTCTGAATA 


AGAACATATT 


TAATCCTGAA 


ATTCCCTTAC 


5 139 


AGGACAGACA 


GTGTTACTAA 


AGGAATTCCT 


CTAAGATACA 


GTAGTTGTCA 


ATTAAAGCAT 


5199 


ATTTAGGAGT 


AACTTCAATT 


TTAACAAAAT 


TGGGACCCAA 


TAGCCAGCAT 


CACCGTTCTT 


5259 


TGACAG4GGG 


TAGTTTCTCT 


CTCCCTTTCT 


CCATCCTTCA 


AATGACAAGA 


CGFCAAAACr 


53 19 


AATACAGTTC 


ATTTGGA GTG 


CATCTCATGG 


TT AT A GAT AC 


TAGAGGTATG 


ACTAAAGTTG 


5379 
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GTTGACTCAT 


GGGAGACCAT 


CCCTGAGAAA 


GTCCAGTCGG TCAAGAGGCf 


TCCCAGGTGG 


5439 


c:gtggctgga 


CGTCCTCCTT 


TTGT1 CCTGG 


ACTCAGGAAT AGTTATAGGT 


TATGTGACCC 


54 99 


CACTTCACAG 


GCAACXGCGA 


GGGGAACCTT 


GGAGGGATGC CCCTT.AAAAG 


CTGGTGTCAG 


5559 


ACCrACAATA 


GTCCTGAGTC 


TGITTTCCCA 


GCAGACAGAG AGGAAGAATG 


CAGTTTTGCA 


5619 


TTTGAAAATA 


TGGATCCCGA 


CTTTGCGCTC 


TGrGTGACTG TTTCCAGGTT 


AGACATATGG 


5679 


GATGACATCA 


CAGAAACCAC 


ACAAGCAACA 


AATTAAATTC TAGGGGAAGA 


AATGCTCCTG 


5739 


ACTGGTCTCT 


GAGGAGAGAT 


T-mATGccr 


tcitaacttt attaggaaci 


CTCAGGCTGA 


5 799 


AGCTAGGGCT 


CATTGTCCCC 


CAACAAATCA 


ATACAAAGGC ATGAATGNAG 


TCTCGAAGAA 


5859 


CTGGCAAACC 


CTGATCTGTG 


TGAATCTTCT 


GACXiAGGCTG TGATCCGGAT 


GCTGCTANAA 


59 19 


AGAGGGTGGA 


GCfGGGGCAA 


CAAGAAGGGC 


taagagtcct gctgcotctc 


AGCAGATGTT 


5979 


TACTGAGCAG 


TCTGAGCCAG 


AAGCACGCCG 


ACAAGGAGGA GGAGGATNGC 


TGGGCAC7TAG 


6039 


ogcccccagc; 


CACTTGCAGC 


TCTTTCCTCT 


GAGCCCCGcr TTcrrrmTTA 


ArrccaTcr 


6099 


crrcAGOcccc 


AANCAGNGGA 


CACTGTGCTA 


TAGACCTCCC TGTNAGTTTT 


CAGACGGCCT 


6159 


AAGCCATACA 


GAAATGCCCC 


AGAGTAAGAA 


AGACCAATAG NTCCCAGGAG TCCCCAAGAA 


62 19 


CTGGTTTTTA 


AACACTATGA 


CAAGTAGAAG 


ACGGVGTCAC AGAGGGCATT 


TTTTTTCTTT 


6279 


TGT1TCCACT 


CATACTGGAA 


CCTAGGTCGT 


CTCTCTACAC TCCTAGTTCC 


TTTAGACAAC 


6339 


TCGGCACTGG 


CTCCATTACA 


CGAAGGAGAG 


ACiAAAAACAG AGGTACCGAT 


TTGCGTTCCr 


6399 


CTCCTGCCAA 


TCACAAGTGC 


CTTACTCrGA 


CGAGACCGAT GAGAAAACGT 


GTGTGATCCA 


6459 


AGAGAGGGAA 


ctctctacct 


TTGTTACTAC 


TTCAAGCCAA TGTGGTAACT 


GGTAACCTTC 


6519 


AAGGGTCACC 


TAAACAGTAT 


AGTCGAACCT 


TCACCAGGAC CATAGGAGAG AGCAACCTCC 


6579 


AGNACACAGA 


CACACACACA 


CCTTGAATCT 


ATCCCAGAGC ATATCAACCC ACAGTGACCV 


6639 


CCCTCCCACC 


GCCTTGTTCT 


AATTACAAGG 


TGAAGATGGC CATAGAAAAT 


CAAGTTAGCA 


6699 


CTAATTACAA 


AATGCfTTTG 


ATGGAACCTG 


AATTTCCCAA TGGGACCTAT 


TGCTTTGAAA 


6759 


CTCTGATGAG 


TTAAGTGATC 


CTCTGGGAGC 


TGTGAGCCCC ATGCTCAGAT 


CGACTGGGCA 


6819 


QQOCOCACTC 


CTTGCAGGAG 


AGATGGGCAG 


AC7VTATGAAT crTACCATTTC 


CATGGCTTTT 


6879 


GTGGACTAGA 


GACATATAAA 


CATAAATACT 


TGCATT 




6915 
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SEQ i D NO. 2: 

( i > SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 903 ami no acids 

( B) TYPE: ami no acid 
(L» TOPOLOGY: ] i near 

(ii> MOLECULE TYPE: protein 

( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NOs 2: 

Aia QU Ar g Pro Ai a Ar g Ar R Al a Pro Pro A, a Ar G A, a L, u Lcl , 
Lea Aia Lea .Ai a Qy Al a Lea Lea Al a Pro Ar« Al a AJ a Ar r Q y 
S« Lea Tr r , A, P Gin Ar g GI y Al a Tyr Q „ V il( Al a Ar g Ala Ser Lea 
Lea Ser Ly, Asp Pro Q y „ . FY o CI y a „ Ser lie Pro Ai a Lv, A.sp 
" SPr ° MPVa ' L -^Va, On Lea Qn Leu GI u Ser Ar r As p Leu 

M,n ' " P H, «*'^^H.a,H.V W GI n Gl y As p Al a Al a 
V., Va, Ser Lea Ser TnrCy.sSerAsp Lea Ar g GI y Le a lie M: t 
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Ser Tyr Lys Leu Va) Pro Ala Qu Ser Mm 

Cys GI y Ser Gin His As n Lys Ser Asm Leu 

Pro GI y Thr Ser Gin M- 1 Arg. Ala Ar r At fi 

Lys M»t Thr Lys Tyr Va I GI u Leu Val lie 

Plie Gin Arg Gin Gy Lys Asp Leu Glu Lys 

GI u lie AJ a As n His Val Asp Lys Phe Tyr 

He Val Leu Val Qy Val Glu Val Tr p Asn 

lie Ser Gin Asp Pro Ph e Thr Ar g Leu His 

Lys Me Lys Leu Leu Pro Ar g Lys Ser Hi s 

Ser G) y Val Tyr Phe On GI y Thr Thr Me 

Ser fvfet Gys Thr Ala Glu Gin Ser GI y Qy 

Asp Ser Pro Leu Gl y Ala Ala Val Thr Leu 

Asn Phe Q y Mst Asn His Asp Thr Leu Gu 

Met Ala Ala Glu Ly.s GJ y GI y Cys Me Mm 

Pro Phe Pro kfet Val Phe Ser Ser Cys Ser 
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Thr Asn lie GI n Q y Leu 

Thr frtrt GI u Asp Val Ser 

Hi s Lys Ar r Gl u Thr Leu 
- 1 1 

Val Al a Asp Asn Ar g Gl u 
Val Lys Gl n Ar a Leu lie 
Ar r Pi o Leu Asn lie Ar g 
Asp 1 I e Asp Lys Cys Ser 
Gl u Phe Leu Asp Tr p Arg 
As p As n Al a Gl n Le u Me 
GI y Me t Al a Pro lie Me t 
Val Val Mbt Asp His Ser 
Al a Hi s GI u Le u Gl y Hi s 
Arg GI y Cys Ser Cys Ar g 
Asn Pro Scr Thr Gl y Phe 
Arg Lys Asp Leu Gu AJ a 
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Set Leu CI u Lys Qy M t Qy Ml Cys Leu Phe Asn Leu Pr o Q u Val 
Lys Gin Ala Phe Qy Qy Ar g Lys Cys Qy Asn CI y Tyr Val Gu CI u 



Cly CI .■ Qu Cys Asp Cys Qy Q „ Pr 0 Qu Gl u Cys Tl.r Asn 



.'V g Cys 



Cys Asn Ala Thr Thr Cys Thr Leu Lys Pro Asp Ala Val Cys Ala His 



Qy Gin Cys Cys Qu Asp Cys On Leu Lys Pro Pro Cly 



Thr Al a Cys 



Arg Qy Ser Ser Asn Ser Cys Asp Leu Pro CI u Phe Cys Thr Cly Thr 
Ala Pro His Cys Pro AJ a Asn Val Tyr Leu Hi* Asp Cly His Pro Cys 



CI n CI y Val Asp Q y Tyr Cys Ty 



r Asn Qy He Cys Gin Thr Hi s CI u 



Gin Cln Cys Val Thr Leu Trp Q y Pro Q y /y a Lys Pr Q M R 



Pr o Gl y 



Me Cys Phe Gl u Arg Val Asn Ser Ala Q y Asp Pr 0 Tyr Qy Asn Cys 



Cly Lys Asp Ser Lys Ser Ala Phe Ala Lys Cys Gl u Leu Arg Asp 



AJ 



Lys Cys Qy Lys He G n 



Cys Q n Gl y Q y Al a Ser Arg Pro 



Va 1 Me 



CI y Thr Asn AJ a Val Ser I I 



e CI ti Thr Asn He Pro Gl n CI n Q u Gl 



CI y 



Cly Arg Me Leu Cys Arg Cly Thr Hi s Val Tyr Leu Civ Asp Asp Ivfet 
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Pr o As r> Pi o Gl y Le u 



lie Cy s Le u As n Ar g 



Lys Cys Ala Vfei Q n 



Asn Cy.s Hi s Cys Q u 



CI y Phe G y Gl y Ser 



a 11 Gl y Leu Tlir Val 



Al a Gl y Ph e Va 1 Va 1 



Phe Thr His Lys Lys 



Ser Air Thr Pro Ser 



Gl y Lys Qy Leu Leu 



Asp Arg Hi s Ser Leu 



As p AJ a Ar g .Al a Va 1 



Pro Leu Hi s Gl n Thr 



Pro Al a Ser Pro Al a 



Pro Pro Qn Lys Pro 



Val Leu Al a Gl y Thr 



Arg Cys Q u Asn I I e 



Cy s . Hi s Gl y Ar g G! y 



Al a Hi s Tr p AJ a Pr o 



Thr Asp Ser Gl y Pro 



CI y lie Leu Val Ser 



Tyr Leu Lys Ar g Lys 



Th r Th r . iVfe t Gl u Ly s 



Q y Pro Hi s Leu Q y 



Nfe t Asn Arg Ala Pro 



Ly s Cy s Q n As n Mi t 



Pro Gl n Leu Gl n Ser 



Pr o Ar g Al a Pr o Ser 



Va 1 Ar g Q ii Al a Q n 



Le u Pro AJ a As p Pr o 
- 78 - 



Lys Cys Al a Gl u Q y Lys 
Ser Val Phe Qy Val His 



Val Cys Asn Asn Arg Lys 



Pro Phe Cys As p Lys Phe 



1 1 e Ar g Gl n Ala As p As n 



I I e Leu Cys Leu Leu AJ a 



Thr Leu Met Arg Leu Leu 



Leu Arg Cys Val Hi s Pro 



Gl n Al a Hi s Hi s Th r Pr o 



Hi s Phe Asn Thr Pr o Lys 



Asp lie Ser Arg Pro Leu 



Pr o Gl n Ar g Va I Le u Leu 



Gl y Pro Al a Arg Pro Leu 



Gl y Me Ar g Lys Pr o Ser 
Leu Ser Ar g Thr Ser Arg 
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Leu Tl.r Ser Ala Leu Va! Ar g Tin Pro Gy Gin Gin GJu Pro Qy His 
Arg Pro Ala Pro He Arg Pro Ala Pro Lys Hi, Gin Val Pro Ar g Pro 

Ser Hi s As n A] a Tyr I 1 e Lys 

698 



SEQ i D NOt 3: 

( i ) SEQUENCE CHARACTERI STI CS: 

(A) LENGTH: 6345 base pairs 

(B) TYPE: nucl ei c aci d 

(O STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 
( i i ) MOLECULE TYPE: c DNA 
(Hi) HYPOTHETI OXL: NO 

( i v) ANT I - SENSE: NO 
( vi i ) I mvEDI ATE SOURCE 

(B)CLONE: JMl09(pBSM a ] B ) 
(xi) SEQUENCE DESCRIPTION: SEQ I D NO: 3: 

GGCCGGGGGC AGGCAATGGC AGGGGATGTG TGATTGCGGA CAGTGAGAGG GCCOTTOCTA 60 

TC ATG CCC GGG CGC GCG GGC GTC GCC CGG TTC TGC TTG CTG GCT CTC 
<*t Pro Gly Arg Ala Qy Val Ala Arg Phe Cy.s Leu Leu Ala Leu 



GOT CTG C*G CI A CAT TGC CCC CTG GCG GCG TGC GAG CCG CCA TGC ACC , 
Ala Leu Q n Leu His Tr p Pro Leu Ai a AJ a Cys Gl u Pro Gl y Tr p Thr 



o J 
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ACA AGA CCA AGC CAA GAA GGT AGO COT CCG OTA CAG CAT GAA CTC ATA 203 
Thr Arg Qy Ser Qn Qu CI y Ser Pro Pro Leu Gin Hi s CI u Leu lie 



ATA CCT CAC TCG CGG ACT TCA GAA AGC COT CCG AGA GGA AAG CAT CCA 
He Pro Qn Tr p Ar g Thr Ser Qu Ser Pro Qy Arg Gl y Lys His Pro 

CTC AGA CCA CAG CTC AGG CTC ATG GOT GAA GGC CGA GAG CTG ATC CTA 
Leu Ar g Ala Gl u Leu Arg Val Ifet Ala Gl u Gl y Arg Gl u Leu lie Leu 



TGC TAC ACT GCA ACT GGC AAT CCT CAA ACC AGC ACC CTG AAG TOT CAG 
Cys Tyr Thr .AJ a Ser Qy Asn Pro Gin Thr Ser Thr Leu Lys Ser Gl u 

GAT CAC TCC TTT TAC CAC GGC ACT CTG AGG GAG CTC GAT GAG TCC ACT 
Asp His Cys Phe Tyr His Gl y Thr Val Arg Asp Val Asp Gl u Ser Ser 

GTC ACC CTC AGC ACC TGC CGG GGA AIT AGA GGA CTG ATT ATA CTG AGA 
Val Thr Leu Ser Thr Cys Arg Qy JJe Arg Gl y Leu lie lie Val Arg 

ACT AAC CTC AGC TAC ATC ATC GAG CCC CTC CCT AAC AGC GAC AGC CAA 
Ser Asn Leu Ser Tyr lie lie Qu Pro Val Pro Asn Ser Asp Ser Gin 

CAC CCT ATT TAC AGA TCC GAA CAT CTC ACG CTG CCC CCG CGG AAC TGT 
His Arg He Tyr Arg Ser Gl u Hi s Leu Thr Leu Pro Pro CI y Asn Cys 



25 1 



299 



CAC CTG GAG AAG AAC GAG CAC CTT TTT GOT CCA CCC TAC ACA GAA ACC 347 
Asp Leu Gl „ Lys Asn Qu His Leu Phe Ala Pro Ala Tyr Thr Qu Thr 



395 



44 3 



49 I 



539 



58^ 



GGG TTC GAG CAC TCC GGC CCC ACC TCC AAG GAC TCG CCC CTT CAG TTT 63 5 
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01 y Phe Glu Hi s Ser d y Pro Tl.r Ser Lys Asp Tr p AJ a Leu Qn Phe 

AO\ CAT CAG ACC AAA AAG CAA CCr CGC AGA ATG AAA CGG GAA GAT CTA 
Tl.r Hi., Qn Thr Ly.s Ly.s Qn Pro Ax g Ar g Mm L y S Arg Q„ Asp Le„ 



ATT GCA CTT CTC CGC TTG GAG CTG TGG ACG CAT GGG GAT AAG TGT G AA 
AJ a Leu Val Gl y Leu Gl u Val Tr p Thr His Gl y Asp Ly, Cy.s Gl u 

CTT TCA GAG AAT CCC TAG TCT ACC CTC TGG TCC TIT CTT ACT TGG AGO 
Val Ser Qu Asn Pro Tyr Ser Thr Leu Tr p Ser Phe Leu Ser Tr p Ar g 

CGC AAG CTG CTT OCT CAG AAG AGC GAT GAC AAT OCT CAG CTA ATC ACG 
Arg Lys Leu Leu AJ a Qd Lys Ser His Asp Asn Ala Gl „ Le U lie Thr 



683 



CAC TCP ATG AAG TAG CTG GAG CTT TAG CTG CTG GCT GAT TAT CCA GAG 7:5 , 

His Ser Mm Lys Tyr Val Gl u Leu Tyr Leu Val AJ a Asp Tyr .Ala Gl u 

TIT CAG AAG AAT CGA CAT GAC CAG GAT GCC ACC .AAA CGC AAG CTC ATG 779 
Pl.e Gin Lys Asn Ar* His A.sp Qn Asp Ala Thr Lys Arg Ly.s Leu Mm 

GAG ATT GCC AAC TAT GIT GAT AAG TTT TAG CGC TCC CTG AAC ATC CCA ,27 
Glu J.e Ala .Asn Tyr Val Asp Lys Phe Tyr Arg Ser Leu Asn He Arg 



875 



92:i 



97 1 



CGC AGG TCC TTC CAA CGC ACC ACC ATT GCC CTG GCC CCC CTC ATG GCC 
ay Arg Ser Phe Q „ Q y Thr Thr lie Gl y Leu Ala Pro Leu MM Ala 

ATG TGG TCC CTG TAG CAG TCT GGA GGA GTT AGC ATG GAC CAC TCC CAG ,06 7 

^« Cys Ser Val Tyr Qn Ser Gl y Gl y Va. Ser Mt Asp Hi s Ser Glu 
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AAT CCC ATT GOT GTA GCC TCC ACT CTG CCC CAT GAG ATT GGC CAC AAG , , , 5 

Asn A, a Me G, y Va. AJ a Ser Thr Val Al a Hi s Q 11 He Gl y Hi s As,, 

TTT GGC ATG AGC CAT GAT TCT CCA CAC TGC TGT TCT GCC ACT CCA CCC , ,63 

Phe Qy M?t Ser His Mj> Ser AJ a Hi s Cys Cys Ser AJ a Ser Al a AJ a 

GAT GGC GGC TCC ATC ATG GCC CCC GCC ACC GGG CAC CCT TTC CCC AAA 
Asp Gly Giy Cys He M>i Ala Ala AJ a Thr Gl y His Pro Phe Pro Lys 

CTG TTC ACT TCC TCP AAC AGG AAG GAG CTG GAC AGG TAT CTG CAC ACA ,25 9 

Val Phe Ser Tr p Cys Asn Ar g L ys Giu Leu Asp Arg Tyr Leu Q„ T„r 

CGA GGA GGG ATG TGT CTC TCC AAC ATC CCC C=AC ACT AGG ACC, CTG TAT 
Gly Gly Gly Nfe, C ys Leu .Ser Asn fcfet Pro Asp Thr Ar g T,„ Leu Tyr 

GGA GGC CGG AGG TGT GGC AAC GGG TAG CTG GAA GAC CCT GAA GAA TCT ,355 
Gly Gly Arg Ar g Cys Qy Asn Qy Tyr Leu CI u Asp Gly Giu Gl u Cys 

GAC TCT GGA GAA GAG GAG GAA TGT AAG AAC CCT TGC TGC AAT GCC TCC ,403 
Asp Cys Qy Giu Qu Giu Giu Cys Lys Asn Pro Cys Cys Asn Ala Ser 

AAC TGC ACT CTG AAG GAA GGG CCA GAG TGT GCC CAT GGT TCC TGC TGC MS, 
Asn Cys Thr Leu Lys Qu Gly Ala Giu Cys Ala His Gl y Ser Cys Cys 

CAC GAG TGC AAG CTG CTG CCT CCT GGA ACC CAC TGT CGG CJAG CAG GTT ,4 99 

His Gin Cys Lys Leu Va, Ala Pro Gly Thr Gin Cys Arg Qu Gin Val 

CGG GAA TGT GAC CTC CCC GAG TTC TGC ACC GGC AAC TCT CCC CAC TCC , 5-1 ? 

Arg Qn Cys Asp Leu Pro C! u Phe Cys Thr Qy Lys Ser Pro Hi s Cys 
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CCC ACC AAC TAT TAT CAG ATG GAT GGC ACC CCC TGC GAG GOT GGC CAG ,595 
Pro Thr Asn Tyr Tyr Gn Mt Asp Gly Thr Pro Cy S Gl „ Gl y Qy Q„ 

GCC TAG TGC TAG AAC GGC ATG TGC CTC ACT TAG CAG GAA CAG TGC CAG 1643 
Ala Tyr Cys Tyr Asn Q y C y S Leu Thr Tyr Gl n G] u Gl 11 Cys Qn 



CAG CTG TGG GGA CCT CCA CCC CGG CCT GCC CTC GAT CTT TGC TTT GAG 
Cn Leu Trp Gly Pro Qy Ai a Ar g Pro A. a Leu Asp Lou Cys Phe CJ u 

AC;G GTG AAT OCT OCT COT GAC ACC TAT GGA AAC TGT GGC AAG GGC TTG 
Arg Val As,, AJ a Ai a Q y Asp Thr Tyr Qy Asn Cys Qy Lys Qy Leu 



1691 



1 739 



AAT GGC CAA TAG AGG AAC TGC ACT CCC AGG GAT GCC AAG TGT GGS AAG 
A- Qy Q„ Tyr Ar g Lys Cys Ser Pro Ar g Asp Ala Lys Cys Xaa Lys 



ATT CAG TGC CAG AGC ACC CAG GCC CGG CCC CTG GAA TCC AAC GCA GTA 
Me Gl„ Cys Qn Ser Thr CI n AI a Arg Pro Leu C. u Ser Asn 



AI a Val 



183 5 



TCT ATT GAC ACC ACC ATC ACC TTG AAC GGG AGG CGG ATC CAC TGT CGG , 
Ser Ne Asp Thr Thr , , e Thr Leu Asn Q y Ar g Ar g ,,.e Hi s Cys Arg 



883 



CCC ACC CAC CTC TAG CGG CGT CCT GAG GAC GAG GAA GGG GAA CCT GAC 193l 
Gly Thr Hi Tyr Arg Qy Pro Qu G, u Qu Q u Q y Gl u Q y Asp 

ATG CTG GAC CCA GGG CTG CTG ATG ACT GGA ACC AAG TGT GGC CAC AAC 
*t Leu Asp Pro G! y Leu Va. Thr Qy Thr Lys Cys Q y Hi s Asn 

CAT ATT TGC TTC GAG GGG CAG TGC AGG AAC ACC TCC TTC TTT GAG ACG 2027 
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His Me Cys Phe Q u Gl y Gl u Cy.s Ar g As n Thr Ser Phe Phe G! u Thr 

GAA CGC TGT GGG AAA AAG TGC AAT GGC CAC GGG GTC TGC AAC AAC AAC 2075 
Gl u Gl y Cy.s Gl y Lys Ly.s Cys As n Gl y His Gl y Va I Cys As n Asm Ash 

.AAG AAC TGT CAT TGC TTC CCT CGC TGG TCT CCA CCT TTC TGT AAC ACC 2 123 

Lys Asn Cy.s Hi .s Cys Ph e Pro Qy Tr p Ser Pro Pro Phe Cys As n Tl.r 

CCG GGA GAT GOT CGC AGC GTC CAC ACT GGT CCT TTG CCC CCT AAG ACT 2 17 1 

Pro Gl y Asp Gl y Qy Ser Va 1 Asp Ser Qy Pro Leu Pro Pro Lys Ser 

GTC GGT CCC GTG ATC GCT GGG GTG TTT TCA GCT CTC TTC CTG TTG GCA 22 19 

Val Gly Pro Val He Ala Qy Val Phe Ser Ala Leu Phe Va 1 Leu Ala 

GTT CTG GTG CTA CTG TGT CAC TGC TAC AGA CAC AGC CAC AAA CTG CGC 226 7 

Val Leu Val Leu Leu Cys His Cys Tyr Arg Gin Ser His Lys Leu Gly 

AAA CCC TCG GCT CTC CCT TTC AAG CTG CGG CAT CAG TTC ACT TGT CCC 23 15 

Lys Pro Ser Ala Leu Pro Phe Lys Leu Ar g His Gin Phe Ser Cys Pro 

TTC AGG CTA TCT GAG ACT GGT GGA ACT GGC CAT GCC AAC CCA ACT TTC 2363 
Phe Arg Val Ser Gin Ser Gly Gly Thr Qy His Ala Asn Pro Thr Phe 

AAG TTG CAG ACC CCC CAG GGC AAG CGA AAG GTG \CT AAC ACC CCT GAA 24 1 i 

Lys Leu Q n Thr Pro Gin Gly Lys Arg Lys Val r Asn Thr Pro Gl u 

TCC CTC CGG AAG CCG TCC CAC CCC CCT CTC CGG CCC CCT CCA CAC TAC 24 5 9 

Ser Leu Arg Lys Pro Ser His Pro Pro Leu Arg Pro Pro Pro Asp Tyr 
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CTG CGC CTT GAA TCC CCA CCT GCA CCA TTC TCG CCA CAT CTG AAC ACXJ 2 50 7 

Leu Apr Val Gl u Ser Pro Pro A! a Pro Leu Ser AJ a His Leu As n Ar g 

GCT GCT CGC AGC TCC CCA GAA GCT GGG GCT CGA ATA GAA AGA AAG GAG 2 555 

Ala Ala Gly Ser Ser Pro Gl u Ala G! y Ala Air lie Gl u Ar R Lys Gl u 



TCA GCC AGG AGG CCT CCC CCA AGC CGA CCC ATG CCC CCT GCA CCT AAC 
Ser Ala Ar g Ar r Pro Pro Pro Ser Ar g Pro Mil P r o Pro Ala Pro Asn 



CTC CCA GCC AAT CCG CTG CCA GCC CAA AGG ACC GCT CCC AGG TCA GGA 
Leu Pro Ala Asn Pro Val Pro d y Gl n Ar r Tl.r CI y Pro Ar R Ser Gl y 

GGC ACC TCC CTG CTT GAG CCC CCT ACT TCT CCT CCT CAG CCC c:CC AC*; 
Gly Thr Ser Leu Leu Qn Pro Pro Thr Ser Gl y Pro Gin Pro Pro Ar r 



2603 



TGC CTA CTG TCC CAG GAC TTC TCC AGG CCT CGA CCA CCT CAG AAG GCA 265 1 

Cys Leu Leu Ser Qn Asp Phe Ser .Ar r Pro Ar g Pro Pro Gin Lys Ala 



2699 



274 ■ 



CCT CCA GCA CTG CCT CTT CCA AAG CTA CCC GAG TAC CGA TCA CAG AGG 2 795 

Pro Pro Ala Val Pro Val Pro Lys Leu Pro Gl u Tyr Atr Ser Qn Ar g 

CTT GGA GCA ATA ATT ACC TCC AAG ATC TAGAAGTCTC GAGAAGTTTC 284 2 

Val Gly Ala lie lie Ser Ser Lys lie 



2902 
2962 



TTGTTCCGAT GCAAGACTCC GGATGCCATG GAAGGTCCAG AAGAAAGACG CCTTCTCACC 
CATCCTGAAG CTTTGGCAGC CTTCTGGAAC CTCCCTCATC CCCAGAATCT CCCTTCTTAC 

CCGAGTGCCT CCTGCTTCCT CCGAGGCCCA GGGGGACTCA TATCCAATCG CrCCTAAGTG 3 022 

TTTCTCCTGT GCAATATACA GCCCAGGGAG GGAAGGGAAG CACCCCGAGG ACGCTCGGAA 3 082 

AGCTTCTCCC TCAGCCCACT AGCCAAGAGC TACCAGCGAT GCTCAGGGAA GGCTTGAGCT 3 142 
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ggggtcctcc 


TCXGCGGAGC 


TTGGAGAACG 


TACCGATGCT 


GGTGCTATGC 


TGGCAGGAAG 


3202 


ACACGCGACT 


GTOXCTGATT 


CGCCTCCTTC 


TGGCATCGCA 


gcctgctgag 


GAAGCTACTG 


3 262 


CTACATCCCT 


ACCCCAAGGG 


GCTTGGTCAA 


GGTCCCTGTC 


CTGGCTCTCT 


GGCTGCATGT 


3322 


AATAAGCCAT 


GCTCCCCTCC 


CCTGCCTTTC 


TTCACATTCC 


GACTCGCATA 


TTTACAOGGG 


3382 


TCACTCTGAC 


TCAGACAGGT 


ACTATTTCTA 


AGTAGCATAG 


ACAGCAGGGG 


GCTGGGGTGG 


3442 


TCAACCTCTG 


TGCGCTCTGA 


GCCGTTATGC 


CAAAGGTCAC 


TAAGGACATT 


TAGAATGCCG 


3502 


ATCCATCGAT 


CCATCCATCC 


ATCCATCCAT 


CCATTGATCC 


ATCCGGAGTG 


TTCCATCTGT 


3562 


CACCTTCTCC 


TTTTCCAGCA 


TCCCTATCCT 


ATGGTGCTTT 


GGTGGTGAAG 


TATGGCAGTC 


3622 


ctgacttgct 


GATGACCATA 


TGCTGGTGAC 


CTACAAATCG 


GGATCCTGCG 


ATATGGGGTC 


3682 


GCCACTGGAC 


TTTCTGCACT 


GGTTCTCAAG 


AGCCTTGAGC 


CGAGTGGGCG 


TGTATGTrTG 


3712 


TGTGTGTGTG 


TGTGTGTGTG 


TGTGTGTGTG 


TGTGTGTGTG 


TGTGTGTGrG 


TGTGTGTGTG 


3802 


AAAGAGACAG 


AGGCAATGAG 


AGAGACAGAG 


ATGCAGGCAG 


GGCGACAGCT 


GTGGATGTAG 


3862 


TTGTGTTTTA 


CGGCCTCAAG 


CAGTATAAGG 


GACGTCCTCC 


TTATTTCTGA 


CTCATATCT A 


3922 


AGTAAGGTTC 


CCGAGGACAG 


CCACAGCTGT 


AGTGAGGGGC 


CCrGACATGT 


TTGGCATCCT 


3982 


GGCTATAGTA 


TTCTATACAC 


AGGGCCACCA 


GCCCCGCCCT 


AGTGGTGAGC 


TCTGAGGGGG 


4042 


GACTCGTGAC 


TCTGAACAGA 


TCGATGTCAA 


CAGCCATGGT 


GAACCAGATC 


TGGGCAGGGT 


4 102 


TCCCCAAACT 


CTATTGAACC 


AGAGTTTTAT 


CACGCACTCA 


TCGGGTCTCT 


CCTGGTTGCT 


4 162 


GCCCCGAGC7T 


GATCGTGATG 


GAAAATGCTG 


AGAAGGTGGG 


AATGGGATGG 


GGTGGACCTT 


4222 


CTCTTGCTTG 


CTGCTCCGCT 


ATTTGGAACA 


GTTCTTACAC 


ATITGCTGGG 


CCTGGCCTCT 


4282 


GAGAGGCCAT 


CTTCCACCCC 


CAGAAAGGTG 


CTAATCGCAC 


TGCAGAGGGC 


TCTCTAGGGG 


4342 






GCAGTTGTTA 


GCTCTTGGAA 


rcrTCCAGAG 


GAA GAGGCAA 


4402 


GCGTTTGACT 


TCCCCTTTAC 


CACCTGACGC 


CTCCTTATAT 


CTCTTCCCAG 


AGTAAGCTTT 


4462 


GGGATTGTAG 


ACATGTGGGA 


GCTATGACAG ACGTGGCCTG 


GGCTAGAAAG 


ATCTCAGGAA 


4522 


AGCACCTTTC 


TCCTriTCAG 


GGTGACCGTG 


CTCTTGACAC 


TCTCTGAGGC 


CTCAGTCCAT 


4582 


GTCCTATATC 


AGTTTCTCTT 


TTGTGTGCTT 


TACCAAGTGC 


CCGGTGACTA 


CAGGCGACCC 


4642 


CGATTCTCAC 


CACAAAGTTA 


GAAACCCTCC ACTTTCTCTC 


CCTTGAACGA 


TATCAGAAAA 


4702 


AGACCCATTT 


CCITGCTCTT 


TGGTAATCAC 


TTCTGTTTTT 


TCTTCTTCAT 


TACTGTGCTA 


4762 


CCACCTCCAT 


CCCATGACAT 


TATTCTGTGA 


GTGTAAGAGG 


ACGGTGTTTT 


TTATCTTGGG 


4822 


AGAATGTCGG 


CAGCTGCTCT 


ACACACAACT TCACTCAAGG 


CTTTGTGTCC 


ACAGGCCAGC 


4882 
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TAGGCTGTCA CAGGCACGAA TCCCTTCCCA TCTGCTTTGr GAACGGTCCC ATACAGGTGT 4 94 2 

ATCTAGACTT CAAGGACAGG CTTTCTCTCA CAGGA7TGTC AGTTAGGAGA TGAAAGAATA 5002 

TTACCACATG ACGACG4GGG GCAGTTGGAA CACAACACTT TGCTCTTCCT ACACCAAGTC 5062 

TOTGAGGGCA TCCAACACTG AATGAAAGCG CTTTTCTTAT GCATACAATG TGAGCAAGAA 5122 

CAAGAACTGT TTAAGGCACC T.CTGTTCCCA GCCACTGAAG AGAGACGTCA CAAGATGTTA 5 182 

GAATAGCTCA AAACCAAGGC TCTGCTGGAC TGAGGGAAGG TTTGTAGCTG CGTTTAGXGG 5212 

TATACATCTT TAGTCCCAGC ATAGGCAGGT GAATCTCGAG TTTGAAGCTA GCCTCCTCTA 5302 

AAAAGGAAOT TCCAAGACTG CCAGGGCCAC ACAG4GGAAA AAAAAAAACC CTCTAGAAAA 5362 

ACAAAAATGA AGACAGGTTC TCATGTATCG TAGATTGGCC TTTAAGTCAC TTTACCAACG 54 2 2 

ATGATCTTTG AACTCCTGAG TACAGACTGC GGGTGTGTGC TAOGATGCTT TATGTGGCCG 5 4 82 

TGGGTTCAAA CACAGCCCTT CATATGTATA TAGCGAAACA CTCTACAACT GAGCTACATC 5 54 2 

CTCCACCCTA GGCTGTAAAT GTTTTTTGGA GCTAGATTAG CTGCCTCXXA ACCTTAGAAC 5 602 

TGCAAAGCCA TTCCTGACCT GTAAACCTCA GCTCTCCATC TCTATAACAG GTATAGCCTG 5662 

GGCTAATACC GTCCAACTTA CAACTCCTTG CTTGCTTTCT CTTCCTTCTA GCCXTCCTGA 5 722 

CTTCCACCAG GAAGAGAATA CCCCCTCTCT ACCCCTGCTC CAAGACACTG TAGATGCTAG 5 78 2 

TGTCGGAGTG TTCTCTGTAA CGCGACAGTT CCTTCTGTTG CAATAGCCCC CCTGCAACAC 5 84 2 

TGCAATAATC CTTCAGTGTC TCCCCTGGGC TGAATTGACT TCCTTATTTG ACAAAGTGGA 5 902 

GGTGAGACTT GTATTCTTAA AATTGGAGGC TAGTTATTTT GTCAAATGCA TGTAATGAAC 5 962 

ACACCCGA4G GAATCCTCCA CACACAAGCC ACGGAACACC AACTGGAAAG GTACCCCCI C 6022 

CCAGGGAAGC CTGCTAGGGA GAGGTTCTGT AGAATCCGAG CCTACCACCC CAAAGTCATG 6082 

CACCCAGTAT CCTCTTCTAT GACTGTATAT GTCTATGTCT GGGATCCAGG GCAAATGTGA 6 142 

ATTTCCTTTT GATTTGGGAG ATTGTTCACA GGAAGTAGTC CTCCCCTCTC ATGTCCTCCT 6202 

ATTGATTGTT TACAATATTT GTAGATCT AT GCAAAATACT TGAATGGGCC ATGGTGCCTT 626 2 

GTTTT7TGTT GTTGTTGTTA TTTTTTTCTC CTTGTTTOTA TTTAATTAAA ACAAATTGTG 632 2 

ATGAGGAAAA AAAAAAAAAA AAA 6345 



SEQ ID NO 4: 
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( i ) SEQUENCE CHARACTER] STI CS: 

(A) LENGTH: 920 amino acids 

( B) TYPE: ami no acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: .protein 

( x i ) SEQUENCE DESCRI PT! ON: SEQ ID NQ 4 : 

Mst Pro Gl y Ar g Ala CI y Val Ala Arg Ph e Cy.s Leu Leu Ala Leu /Ma 

Leu Gin Leu Hi s Tr p Pro Leu AJ a Ala Cy.s CI u Pro GI y Tr p Th r Tin 

Arg Gly Ser Gin Q u Gl y Ser Pro Pro Leu Gin His GI u Leu lie lie 

Pro Gin Trp Ar g Thr Ser Gl u Ser Pro Qy Arg Qy Lys His Pro Leu 

Arg Al a Q u Leu Ar g Vai Met Al a Gl u Qy Arg Gl u Leu lie Leu Asp 

Leu Gl u Lys Ash GI u His Leu Phe Ala Pro Ala Tyr Thr Gl u Th r Cys 

Tyr Thr Ala Ser CI y As n Pro Gin Thr Ser Thr Leu Lys Ser Gu Asp 

His Cys Phe Tyr Hi s - Gl y Thr Val Arg Asp Val Asp GI u Ser Ser Val 

Thr Leu Ser Thr Cys Arg Gly lie Arg Gl y Leu Me lie Val Arg Ser 

Asn Leu Ser Tyr lie Me Gl u Pro Val Pro Asn Ser Asp Ser Qn His 

Arg Me Tyr Arg Ser Gl u His Leu Thr Leu Pro Pro Gly Asn Cys Gly 
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Phe Glu His Ser Gl y Pro Thr Ser Lys Asp Trp Ala Leu G! n 



Pile Thr 



Hi s Q ii Thr Ly.s Lys Qn Pro Arg Ar g 



Nfct Lys Arg Glu Asp Leu His 



Ser Mem Lys Tyr Val Qu Leu Tyr Leu Val Ala Asp Tyr Ala Q „ Ph e 



Qn Lys Asm Ar g His Asp Gin Asp Ala Thr 



Lys Ar g Lys Leu Ml Gi u 



He Ala Asn Tyr Val Asp Lys Ph e V 



vr Arg Ser Leu Asn He Ar g II 



Ala Leu Val Gl y Leu Qu Val Trp Thr Hi s GI y Asp Lys Cys Glu Val 



Ser Glu Asn Pro Tyr Ser Thr Leu Trp Ser Phe Leu Se 



r Trp Arg Arg 



Lys Leu Leu Ala Qn Lys Ser His Asp Asn Ala Gin Leu 



Me Tii r Gl y 



Arg Ser Phe Gin Qy Thr Thr II 



e Gly Leu Ala Pro Leu Mt Ala Mt 



Cys Ser Val Tyr Qn Ser Gl y Qy Va I Ser Mt Asp Hi* Ser Glu Asn 
Ala He Qy Val Ala Ser Thr Val Ala His Qu lie Gly Hi s Asn Phe 
Giy Ml Ser His Asp Ser Ala His Cys Cys Ser AJ a Ser Ala Ala Asp 



GI y Gl y Cys 1 1 e rvfet Al a AJ 



a Ala Thr Qy His Pro Phe Pro Ly 



s Val 



Phe Ser Trp Cys Asn Arg Lys Qu Leu Asp Arg Tyr Leu Gin Tin Gly 



Gl y Gl y rvfet Cys Leu Ser 



Asn Mt Pro Asp Thr Arg Thr Leu Tyr Gl y 
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Q y Arg Arg Cys Qy Asm CI y Tyr Leu Qu Asp Gl y Gl u Gl u Cys Asp 
Cys Gly Q u G) u Gl u Qu Cy.s Lys As n Pro Cys Cys As n AJ a Ser Asm 



Cys Thr Leu Ly.s audyAJaCIu Cys AI a Hi a Gl y Ser Cys Cys Hi s 
Gin Cys Lys Leu Val Ala Pro Qy Thr Gin Cys Arg Gl u Gin Val Arg 



Gin Cys Asp Leu Pro Qu Phe Cys Thr Qy Lys Ser Pro His Cys Pro 
Thr Asn Tyr Tyr Gin Nfe t Asp Gly Thr Pro Cys Gl u Gl y Gl y Gin Ala 



Tyr Cys Tyr Asn Q y N/fet Cys Leu Thr Tyr Gin Gl u Gin Cys Gin Gin 



Leu Trp Qy Pro Gly Ala Arg Pro Ala Leu Asp -Leu Cys Phe Gl u Ar g 



Val Asn Ala Ala Qy Asp Thr Tyr Gly Asn Cys Gly Lys Gly Leu Asn 



Gly Gin Tyr Arg Lys Cys Ser Pro Arg Asp Ala Lys Cys Xaa Lys lie 



Gin Cys Qn Ser Thr Qn Ala Arg Pro Leu Gl u Ser Asn Ala Val Ser 



lie Asp Thr Thr He Thr Leu Asn Gly Arg Arg lie His Cys Arg Gly 



Thr His Val Tyr Arg Qy Pro Qu Gl u Qu Gl u Gly Gl u Gly Asp Mel 



Leu Asp Pro Gly Leu Val Mat Thr Gly Thr Lys Cys Gi y Hi .s Asn His 
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lie Cys Piie CI u Gly Gin Cy.s Ar g A.s n Thr Ser Phe Phe G u Tlir CJ u 

Gly Cys dy Lys Lys Cys Asm Gly His Gy Va! Cys Asn A.sn Asn Lys 

Asm Cys His Cys Phe Pro. Gly Tr p Ser Pro Pro Phe Cys Asn Thr Pro 

Gly Asp G y Gl y Scr Va] Asp Ser Gly Pro Leu Pro Pro Lys Ser Val 

Gly Pro Val lie Ala Qy Val Phe Ser Ala Leu Phe Val Leu Ala Val 

Leu Val Leu Leu Cys His Cys Ty r Ar g Qii Ser His Ly.s Leu Qy Lys 

Pro Ser Ala Leu Pro Phe Lys Leu Arg His Gin Phe Ser Cys Pro Phe 

Arg Val Ser Gin Ser Qy Gly Thr Gly His Ala Asn Pro Thr Phe Lys 

Leu Gin Thr Pro Gin Qy Lys Arg Lys Val Thr Asn Thr Pro Gl u Ser 

Leu Arg Lys Pro Ser His Pro Pro Leu Arg Pro Pro Pro Asp Tyr Leu 

Arg Val Q u Ser Pro Pro Ala Pro Leu Ser Ala His Leu Asn Arg Ala 

Ala Gly Ser Ser Pro Qu Ala Qy Ala Arg He Qu Arg Lys Qu Ser 

Al a Arg Arg Pro Pro Pro Ser Arg Pro rVfet Pro Pro Ala Pro Asn Cys 

Leu Leu Ser Gin Asp Phe Ser Arg Pro Arg Pro Pro Gin Lys Ala Leu 

Pro Ala Asn Pro Val Pro Gly Qn Arg Thr Gly Pro Arg Ser Qy Gl y 
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Thr Ser Leu Leu Qn Pro Pro Thr Ser fly Pro Gin Pro Pro Ar g Pro 

Pro AJ a Val Pro Val Pro Lys Leu Pro Qu Tyr Ar r Ser G! n Ai *> Va I 

G! y Al a lie Me Ser Ser Lys I I e 

716 

SEQ ID NO 5: 

< i ) SEQUENCE CHARACTER] STI CS: 

(A) LENGTH: 3 92 8 base pairs 
( B) TYPE: nucl ei c aci c! 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 
( i i ) MOLECULE TYPE: c DNA 

(Hi) HYPOTHETI CAL: NO 
(iv) ANTI -SENSE: NO 
( vi j ) 1 MVED1 ATE SOURCE 

(B) CLONE: J Ml 0 9( p BSfvfel y ) 
( xi ) SEQUENCE DESCR1 PT1 ON: SEQ ID NQ5: 

GTTGCAACiGA TGACCGAACC GGAGGCGGCG GCCGCGCGTT GAGCGCAACC TGCCCAAGCC 60 

CTCGCT ATG GGG CCG CGC GCG CTC TCG CCC CTT GCC TCT CTG CCA CTA 108 
Met Gl y Pro Ar g Ala Leu Ser Pro Leu Ala Ser Leu Ar r Leu 

AGG TGG CTG CTG GCG TGT GGC TTG CTG CGC CCA CTC CTC GAG CCC GGG 156 
Arg Trp Leu Leu Ala Cys Gl y Leu Leu CI y Pro Val Leu Gi u Ala Gl y 
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CCA CCA CAC TTG CAA CAG ACT GTC CAT CIT TCI' TCT TAT GAA ATT ATT 
Arg Pro Asp Leu Q u Q. T„r Val His Leu Ser Ser Tyr CI u lie lie 



204 



ACT CCT TGC ACA TTA ACT AGA CAA AGA AGG CAA CCT CTC CGC CCC ACT 252 
Thr Pro Trp Arg Leu Thr Ar g Qu Arg Ar 8 CI u Ala Leu C« y Pro Ser 



TCA CAG CAG ATC TCT TAG CTC ATC CAG CCC CAA CCA AAA CAG CAT ATT 

is lie 



Ser C.„ G>„ He Ser Tyr Val „. Q „ * a G] „ Q y ^ Gl n H, 



TAG ACC TAG CAC AAG CAA CGC TCC CTA CTC TCT CAC CAT CCC AAC GTA 
Tyr Thr Tyr Asp Lys Gl u C. y Ser Leu Leu Ser Asp His Pro Asn Va, 

CAG ACC CAT TCT CAC TAT CCA CCC TAT CTC GAG GCA GTC CAC AAT TCC 
CI - Ser His Cys His Tyr Ar g C, y Tyr Va, C. u C. y Va. C,n As„ Ser 

CCC CIT CCT GTC ACC CCC TGC TTT GGA CTC AGA GGC TTG CTC CAT TTG 
Ala Va, Ala Va. Ser Ala Cys P„ e C . y Leu Ar g Gl y Leu Leu His Leu 

GAG AAT GCC ACT TTT GGA ATT GAA CCT CTC CAC AAC ACC TCA CAC TTT 
Gl« Asn A, a Ser P„e Qy lie Qu Pro Leu His Asn Ser Ser Hi s Phe 

CAG CAC ATA TTT TAG CCC ATC GAT GGC ATC CAC CAG GAG CCT CTC AGA 
Cu His ,,e Phe Tyr Pro » t Asp G, y ,, e His C, „ Gl u Pro Leu Arg 

TCT CCA CTC TCT AAC ACC CAC ACA CAG AAC GAA GGC ACA CAG GGC GAT 
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30 0 



AT!' CAC TTG CAA ACA AAC ACA CAC CTT TTA CCT AAT CAT TTT GTA CTT 
He Hi, Leu CI u Arg Asn Thr Asp Leu Leu Pro A.s„ Asp VUe Val Val 



396 



144 



192 



54 0 



588 
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Cys Gly Val Set Asn Ar r Asp Tl.r G) u Lys Gl „ Gl y Tlir Gin Gl y Asp 

GAG GAG GAG CAT CCC ACT CTC ACT GAG CTG CTG CGC AGA AGA AGA OCT 
Glu Glu Qu His Pro Ser Val Thr Qn Leu Leu Ar R Ar g Ar g Ar g Ala 



GAA AGG TAC GAG ATG ATG GGA CGG AAC CAG ACT OCT CTG AGA GAA GAG 
Glu Arg Tyr Asp Mm MM Gly Ar g As,. Qn Tl.r Ala Val Ar g CI u Glu 

ATG ATT CGC TTA GGA AAC TAC CTG GAT AGC ATC TAC ATC ATG TTA AAC 
Met lie Arg Leu A] a Asn Tyr Leu Asp Ser M>t Tyr lie Mm Leu Asn 

ATT CGA ATT CTG CTG CTT GGA CTA GAA ATT TGG ACA GAC AGA AAT CCT 
He Arg He Val Leu Val Gly Leu Gl u He Tr p Tl.r Asp Arg As,, Pro 

ATC .AAT ATA ATT GGA GGA CCT GGA GAT CTG CTG GGC AAC TTT GTT CAG 
lie Asn He lie Qy Gly Ala Gly Asp Val Leu Gly Asn Phe Val Gin 



TTG CTT TTG AAG AAA GGC TTT CCT GGA ACT GGA CGA ATG CCC TTT CTA 
Leu Val Leu Ly.s Ly.s Qy Phe Qy Qy Thr Ala Gly M:t Ala Phe Val 



68-1 



GTT CTA CCA CAG ACC CGC TAT CTG GAG CTG TTC ATT CTT CTA GAC AAG 73 2 

Val Leu Pro Gin Thr Arg Tyr Val CI u Leu Phe He Val Val Asp Ly.s 



7H0 



H2H 



H76 



924 



TGG CGG GAA AAG TTC CTT ATA ACT CCT CGG AGA CAC GAC ACT CCA CAG 97 2 

Trp Arg Glu Ly.s Phe Leu lie Thr Arg Arg Arg His Asp Ser Ala Gin 



1 02(1 



GGA ACA CTA TGT TCA AGG AGC CAC OCA CCT CGG ATC AAT CTC TTT GGG lOfiH 
Gly Thr Val Gy.s Ser Arg Ser His Ala Gl y Gly lie Asn Val Phe Gl y 
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CAA ATC ACT CTC GAC ACA TTT OCA TOC ATT GIT GOT CAT GAA TTG CCG 
On lie T1,r Val Qu Thr Ph. Ala Ser Me Val Ala His CI u Leu Gl y 

CAT AAC CTT GGA ATC AAT CAT CAT GAT GGG ACA GAG TOT TTC TGT CCA 
Hi., Asn Leu Gl y M>t As«. Hi S Asp Asp Qy Arg Gl u Cys Phe Cys Gl y 



1116 



164 



CCA AAC. AGC TOT ATC ATG AAT TCA GGA CCA TCC GGG TOC ACA AAC TTT 
Ala Lys Scr Cys He M-t Asn Ser Gly .Ala Ser Gl y Ser Arg As,, Phe 



1212 



AGC ACT TCC ACT GOO GAG GAC TTT GAG AAG TTA ACG TTG AAT AAC GGA ,260 
Ser Ser Cys Ser Ala Qu Asp Phe Gl u Lys Leu Thr Lou Asn Ly.s Gl y 

GGA AGC TCC CTC CTT AAC ATC CCG AAG COT GAC GAA CCC TAG AGC CCG ,30« 
Gly Ser Cy.s Leu Leu As,, Me Pro Ly.s Pro Asp Gl u Ala Tyr Ser Ala 

CCC TCC TGT GOT AAT AAG CFG GTG GAC COT GGA GAG GAG TOT GAC TCC ,35 6 

Pro Ser Cys Gly Asn Lys Leu Val Asp Pro Gly Gl u Gl u Cys Asp Cy.s 

GGC ACA CCG AAC CAG TOT GAG GTG GAC CCA TCC TGT GAA GGA AGC ACT 1404 
Gly Thr Ala Lys Qu Cys Gl u Val Asp Pro Cys Cys CI u G. y Ser Thr 

TGT AAG CTC AAG TCA TTT GOT GAC TOT GCA TAT GGC GAC TOT TOT AAA ,452 
Cys Lys Leu Lys Ser Phe Al a Gl u Cys Ala Tyr C. y Asp Cys Cys Lys 

GAT TCC CAG TTC CTT CCA CCA GGC TCC ATG TCC ACA GGG AAG ACC ACT ,500 
Asp Cys Qn Plle Leu Pro Gl y Q y Ser Vfet Cys Arg Gly Lys Thr Ser 



CAG TGT CAT CTT COT GAG TAG TCC AAC GGT TCC TOT CAG TTC TCC CCG 
Glu Cys Asp Val Pro Qu Tyr Cys Asn Qy Ser Ser Gin Phe Cys Pro 
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CCA GAT GTC TTC A'lT CAG AAT GGA TAT CCT TGC CAG AAC AGC AAA GCC I 5 9c 

Pro Asp Va] Phe He Qn As n Qy Tyr Pro Cys Gin Asu Ser Lys Ala 

TAG TGC TAC AAT GGC ATG TGC CAA TAT TAT GAC GCG CAG TGT CAG GTC 164 4 

Tyr Cys Tyr Asn Qy Kfct Cys Gin Tyr Tyr Asp AJ a Gin Cys Qn Val 

ATC TTT CCT TCA AAC GCT AAG GCT CCC CCA AGA GAT TGC TTC ATT GAA 169 2 

lie Phe Qy Ser Lys Ala Lys AJ a Al a Pro Ar r Asp Cys Phe He Gl u 

GTC AAT TCT AAA CCT GAC AGA TTT GGC AAC TGT GGT TTC TCC GGC ACr 174 0 

Val Asn Ser Lys Qy Asp Ar g Phe Gl y Asn Cys Gl y Phe Ser Qy Ser 

GAG TAC AAG AAG TGT GCC ACT GGG AAC GCG CTG TGT GGA AAG CTT CAA 1 788 

Gl u Tyr Lys Lys Cys Ala Thr Qy Asn Ala Leu Cys Gl y Lys Leu Gin 

TGC GAG AAT GTA CAG GAC ATG CCG GTG TTT GGA ATA CTA CCA GCT ATC 183 6 

Cys Qu Asn Val Q n Asp f^fet Pro Val Phe Gl y lie Val Pro Ala Me 

ATT CAG ACA CCC ACT CGA GGC ACC AAA TGC TGG GGT GTG GAT TIC CAG 1884 
He Gin Thr Pro Ser Ar g Gly Thr Lys Cys Tr p Gl y Val Asp Phe Gin 

CTT GGT TCC GAC GTT CCA GAC CCA GGG ATG GTG AAT GAA GGC ACC AAA 1932 
Leu Gly Ser Asp Val Pro Asp Pro Gly M-t Val Asn Glu Gly Thr Lys 

TGT GAT GCT GGC AAG ATT TGC AGG AAT TTT CAG TGT GTA AAT GCT TCT 1980 
Cys Asp Ala Gly Lys lie Cys Ar g Asn Phe Gin Cys Val Asn Al u Ser 

GTC CTG AAT TAT GAC TGT GAC ATT CAG GGA AAA TCT CAT GGC CAT GGG 2028 
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V., Lc„ A,„ T„ A,p Q,, A,p „, C, Oy Lys Cy, Hi s Q y „ ., d y 

OTA TCT «C ACC AAT AAC AAT TGT CAC TGT GAA GAT « TGG OCT CCC 2 „ 76 

CCA OAC TCT CAC ACC AAA CCA TAT CCA CCA ACC CTC GAG ACC CCC CCC „„ 



Pro His Cys Asp Thr Ly.s 



CI y Tyr CI y a y Sor Va 



I Asp Ser Qy p r 0 



ACG TAT AAT GOV AAG AGC ACA GCA CTC 



AGG GAG GGC CTT CTG GTC TTC 2172 



T».r Tyr Asn Ala Lys Ser TJlr M . Leu ^ g ^ Qy ^ ^ ^ ^ 

TTC TTC CTA ATC GTC CCC CTT GTT CCG GOT CCC ATT TTC CTC TTT ATC 
PH. Ph. Leu He Va, Pro Leu Val AJ a Al a AJ a IJ e Pne Leu P„e „. 



2220 



AAG AG, GAT GAA CTA CGG AAA ACC TTC AGG AAG AAG AGA TCA CAA ATG 22K, 



TCA GAT GGC AGA AAT CAA GCA AAC GTC TCT AGA CAC CCA GGA GAT CCT 
*er As p Qy Arg Asn Gin Ala Asn Va, Ser Ar 8 Gin P ro Qy Asp Pro 

ACT ATC TCC ACA CCA CCA GGG GGC CCA AAT GTC TCC AGA CCA CCA GGC 
Ser He Ser Ar g P r 0 Pr o Gl y Qy Pro Mn Va , Sef ^ ^ ^ q 

CCC CCA GOT CTC TCC AGA CCA CCA GGG GGC CCA CCT GTC TCC AGA CCA 



Gl y Pro Q y Val S e 



r Arg Pro Pro Qy Qy Pr 0 CI 



23 lb 



2364 



24 12 



V Val Ser Arg P r( 



CCA GGG CCC CCA CCT CTC TCC ACA CCC CCA CCT GGG CAT GGA AAC AG, 



2460 
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TTC CCA CTA CCA ACC TAC CCC CCC AAG CAG CCT GCG CAG TTC CCG TCA 2 50 8 

Phe Pro Val Pro Thr Tyr Ala Ala Lys Qn Pro AJ a Gin Phe Pro Ser 

AGG CCA CCT CCA CCA CAA CCG AAA ATA TCT TCT CAG GGA .AAC TTG ATT 2556 
Arg Pro Pro Pro Pro G n Pro Lys lie Ser Ser Gin Gl y Asm Leu lie 

CCG GCT CGG CCC GCr CCT GCA CCT CCT TTA TAT AGC TCC; CrC ACC 26<U 
Pro AJ a .Arg Pro Ala Pro Ala Pro Pro Leu Tyr Ser Ser Leu Thr 

TGATAGTAGA ATATTAGAAT CTTATTTTTT AAATGTCTTC AGOCAACTGA GGVVATCTT] 2 66 1 

GTTGTTTTTT TTTTCCTGAT GTTTTCTTGA AAAGCCTTTC TC1TCCAACC ATGAATGAAC 2 72 1 

ACAAACCACC ACAAAACAAG CTTTATTAAC ACAGGAGCCT AGTGGGGATT GCGAAACACA 2 78 1 

GGAATCTGCA GGCCCTCCGG GGGGTGTAAA GTGAACGTTT CCATCC7TTAG AATGTTTTCT 2 84 1 

CTGGCCATTT GTGGATTTAA TGCACTTGAC GTGGATTAAG TTATTCTGA G CATGTTACT G 2 90 1 

TAATGATTCT CAAATTAACT GTATTACTGT AAGCTTTGTC ACTATGCGCT AAACGTAATC 296 1 

CTGACTTTTT GACCCCAGTT ACCATTAATA GTTTCTGGTT GACCATTTGA ACATGTATTA 3 02 1 

ACTTAGGAAG ACTAATTGCC AATAACGTCT GCATTTTCAT CTTGCATGGA TTAACAGCCA 308 1 

TTTATATGGA CTTATGTCTC TTAATGCACA AAGAAGCAGA TATCTCGAAG GAGCTTACAC 3 14 1 

AAGAACCACA ATTACTAGAT CAT GAT AT AC TTGGAAAGTC TGAAATATGG TGTGTACTCA 3201 

GTTATTGGCT TCCATTTTTA TGATCTTTCA ACT AT AA CAA TTATGATAGA AATCGATTTA 3 26 1 

ACACAATCAG TTATGGGCTT CCATTTTCAA ATATCTTTTC AACTGTAATG ACTATGACAG 3 32 1 

GAACTGATTC AACTCTCAAT TTTCTTTATG CATCATGGTA AAGCATTGCA GGACTCTTGT 338 1 

TTTGTTTGAA GTGCACACTC TATGGTACGA GGTGTTTAGT ATACCCAAGC AGATAGGTGT 344 1 

CGATCGAACA GGAGCAGGGA GAATACTTCC AACAGTTGAG GTGTTACCAA ACGACTTGAG 3 50 1 

AATTCATGAG CACTTTAACT CTAAACTCTG AATTTCAAAG CTTGATGTGA AGTCCTCTAG 3 56 1 

AATGTTTACA TTTACTAAGG TGTGCTGGGT CCTGTCTCTT TTGACTAATA TTTTCCTAAA 3 62 1 

CATTAGGCTG GAGAAAGGAA GGAAGCAGTG GTTTCCTTAG ATAACTACAG AATTATACTCi 3 68 1 

GTCTCTGGGA TTACTCTCTC A GCT GT ATT A AAATGAATTT GTACTTTGAA AGGAATGATA 3 74 1 

TTGACACTAA AATTTTAAAC ATTTAAATTT TTTCATAATC TTTCATAAAG AAGTTTAATA 3 80 1 
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ATACCTATAT TAACTGAATT TCATTAGTTT TITAAAATAA TATrCTlTTGT GTATATATAC 3Khi 
ATATTAAAAT AAAAAGATTT ACAACAAATA AAATAC7TGA AATTCTAAAA .1V\AVU\^ 3 92 1 
AAAAAAA 



(2) I NFORMVTI C)\' FOR SEQ ID NO. 6: 

< i ) SEQUENCE CHARACTER 1 STI CS: 

(A) LENGTH: 845 amino acids 

( B) TYPE: ami no aci cl 

(D) TOPOLOGY; linear 
( i i ) MXECULE TYPE: prot ei n 
( x i ) SEQUENCE DESCRI PTI ON: SEQ ID NO 6: 

Met Gly Pro Ar R Ala Leu Scr Pro Lou Ala Scr Leu Ar R Leu Apr Tr p 

Leu Leu Ala Cys Qy Leu Leu Gly Pro Val Leu CI u Ala Gly Ar * Pro 

Asp Leu Glu Gin Thr Val His Leu Ser Ser Tyr Glu Me lie Tli i Pro 

Trp Ar r Leu Thr Ar g du Ai g Ar r Cl u .Ala Leu Gly Pro Ser Ser Gin 

Qn Me Ser Tyr Val He Gin AI a Gin Qy Lys Gin His lie Me His 

Leu Glu Ar R Asn Thr Asp Leu Leu Pro Asn Asp Phe Val Val Tyr Tin 

Tyr Asp Lys Glu Qy Ser Leu Leu Ser Asp His Pro Asn Val Gin Set 

His Cys His Tyr Ar g Qy Tyr Val Glu Qy Val Gin Asn Ser AJ a Val 
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A! a VaJ Ser AJ a Cys Phe Gl y Leu Ar r CI y 



Leu J en Hi s i.eu Gl 11 Ami 



Ala Ser Pho GJ y He CJ u Pro Leu His Asm Ser Ser Mi, Phe CI „ Hi , 



Me Phe Tyr Pro Mrf Asp CI y J 1 e Hi s CI n CI u Pro Leu Ar r 



Cy s CI y 



Val Ser As n /\rg Asp Thr CI u Lys CI u CI y Thr Gin CI 



y Asp Q u Gl (i 



Clu His Pro Ser V.I Thr Gin Leu Le u Ar r Ar r Ar r Ar „ Al * Vol Leu 

-205 1 

Pro Gin Thr Ar g Tyr Val Gl u Leu Phe Me Val Val Asp Lys GI u Ar r 



T y r As p Mj t !vb i G! y Ar 



y Air Asn CI n Thr Al u Val Ar r Clu Clu M* t II,. 



,Vg LeU AU As » T >' ^» Asp Ser * , Tyr Me Mm Leu Asn Me Ar R 



Me Val Leu Val CI y Leu GI u Me Tr p Thr 



hr Asp Ar g Asn Pro He Asn 



Me Me CJ y GI y Ai a G y As p Va I Le u G 



y Asn Phe Val Gin Tr p Ar r 



Clu Lys Phe Leu He Thr Ar r / V r .Ar r His Asp Ser Ala Gin Leu Val 

Leu Lys Lys Gl y Phe Gy GI y Thr AI a Qy Met Ala Phe Val Gy Thr 

Val Cys Ser Ar r Ser Hi s AI a CI y GI y He Asn Val Phe Qy Gin Me 

Thr Val Glu Thr Phe Ala Ser He Val AJ a Wis CM. Leu CI y His Asn 
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Ser Cys lie Met Asn .Ser CA y 



AJ a Ser Q y Ser Ar g Asn 



Plie Ser .Ser 



Cys Ser AJa Q u Asp P| le Qu Ly S Leu Tl, r L. 



eu Asn |.y. s a y CI y Ser 



Cy.s L.u Lou Asn lie i'ro Ly.s Pro Asp Q „ 



Al a Tyr .Ser Al a Pro Set 



Cys Gl y asm Lys Leu 



Val Asp Pro CI y Q u CM, Cys Asp Cy.s Qy Thr 



Aia Lys C Ju Cy.s C,u V i( , Asp Pro Cy, Cy.s du O, y Ser T„r Cys L y, 

C,U «y As p Cys Cy.s Ly.s Asp Cy, 

«" Pno Leu Pro Qy Qy W ^ ^ ^ r Q y ^ ^ ^ ^ 

V.I P..e... aBAsnayTyr ProCysanAsii Se( . 

S " Ma *° A-p Cys P lie ,,e Cu V,, Asn 

Ly.s Cy.s AJ a Thr Q y Asn AJ a Leu Cy.s Q y Ly.s Leu Gin G, 

AsnVa, a. A.p», ProVal Ph e Gl y I J c Va I Pro Al a lie lie Gl n 
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T!ir Pro Ser Ar g Gl y Thr Lys Cys Trp Qy Val Asp Phe Gin Leu Gl y 
Ser Asp VnJ Pro Asp Pro Gi y iVbt Val As n Gl u Gly Tin Lys Cys Asp 
Ala Gly Lys Mc Cys Ar g As n Phe Gin Cys Val As n AJ a Ser Val Leu 
As 11 Tyr A\sp Cys Asp lie Gin Qy Lys Cys His Gly His Gly Val Cys 
Asn Ser As n Lys Asji Cys His Cys Gl u Asp Gly Trp AJ a Pro Pro His 
Cys Asp Thr Lys Gly Tyr Gly Gly Ser Val Asp Ser Gly Pro Thr Tyr 
Asn Ala Lys Ser Thr Al a Leu Ar g Asp Gly Leu Leu Val Phe Phe Pin- 
Leu lie Val Pro Leu Val AJ a .Ala Ala Me Phe Leu Phe Me Lys Air 
Asp Qu Leu Ar g Lys Thr Phe Ar g Lys Lys Arg Ser Gin Met Ser Asp 
Gly Arg Asn Gin Ala Asn Val Ser Ar g Gin Pro Gly Asp Pro Ser Me 
Ser Arg Pro Pro Qy Gly Pro Asn Val Ser Arg Pro Pro Gly Gly Pro 
Gly Val Ser Ar g Pro Pro Gly Gly Pro Qy Val Ser Air Pro Pro Gly 
Gly Pro Qy Val Ser Arg Pro Pro Pro Gly His Gly Asn Arg Phe Pro 
Val Pro Thr Tyr Al a Al a Lys Gin Pro Ala Gin Phe Pro Ser Arg Pro 
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Pro Pro Pro CI n p, <-> Ly.s Me Ser Ser 



CI n C\ y Asm Let, J ] e p r 0 AJ f| 



Arg Pro Ala Pro Ala Pro Pro Leu Tyr Ser Ser Leu Thr 

640 



SEQ I D \a 7: 

( i ) SEQUENCE CHARACTER I STI CS: 

(A) LENGTH: 32 1 base pairs 

(B) TYPE: nucleic acid 

(Q STRANDEDNESS: not relevant 
CD) TOPOLOGY: linear 
C i i ) MOLECULE TYPE: c DNA 
(Hi ) HYPOTHETI GAL: NO 

(iv) ANTI - SENSE: NO 
( vi i ) I MVEDI ATE SOURCE 

( B) CLONE: j Ml 0 9 ( p BSli n M tt 3 00) 
(xi) SEQUENCE DESCRf PTI OX': SEQ I D NQ 7 : 

AAC CCT CCA CGA ACA CCC TOC AGG CAC TCC ACC AAC TCC TGT CAC CTC 
Lys Pro A, a C» y TIir * a Cys Ai - g Asp Ser Ser As n Ser Cys Asp Leu 

CCA GAG TTC TGC ACA GGG GCC AGO CCT CAC TCC CCA CCC AAC GTG TAC 
*o GIu Pfce Cys Thr G y AJ a Ser P ro Mi s Cys Pro Ala Asn Val Tyr 

CTG CAC GAT GGG CAC TCA TGT CAG GAT GTG CAC GGC TAG TGC TAN AAT 
^ Hi* Asp Gly ser Cys On Asp * , Asp Gl y Tyr Cys X, Asn 



4H 



96 



1 1 1 
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GGC ATC TGC CAG ACT GAG GAG GAG CAG 
Gl y lie Cys Q 11 Thr His Gl u Gin Gin 

GGT CCT AAA CCr GCG CCT GGG ATC TGC 
Gl y Al a Ly s Pro Al a Pr o Gl y lie Cy s 

GGT G.AA CCT TAT GGC AAC TGT GO*: AAA 
Gl y Glu Pro Tyr Gl y /\sn Cys Qy Lys 

AAA TGC GAG ATG AGA GAT GCT AAA TGC 
Lys Cys Glu Mr* t Ar g Asp Ala I.ys Cys 



TGI GIG ACG CTC TCJG GCA CCA 19 2 

Cys Val Tin Leu Ti p Gl y Pro 

TTT GAG AGA GTC AAT TCT GCA 240 
Phe Glu Arg Val Asn Ser Ala 

arc tcg aag act tcc ttt gcc 28 8 

Val Ser Lys Ser Ser Piie Ala 

GGC AAG 3 :> 1 

Q y Lys 



SEQ I D NO 8: 

(i) St QUE NCR CHARACTERISTICS: 

(A) LENGTH: 107 amino acids 

( B) TYPE: ami no acid 

( D) TOPCLOGY: 1 i near 
<ii) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PTI ON: SEQ ID NO 8: 

Lys Pro Ala Gl y Thr Ala Cys Ar- g Asp Ser Ser Asn Ser Cys Asp Leu 

1 5 10 15 

Pro Glu Plie Cys Thr Gy Ala Ser Pro His Cys Pro Ala Asn Val Tyr 

20 25 30 

Leu His Asp Gl y His Ser Cys Gin Asp Val Asp Gl y Tyr Cys X;i a Asn 

3 5 4 0 45 

Gl y lie Cys Gin Thr His Glu Gin Glu Cys Val Thr Leu Tip Qy Pro 
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50 55 ho 

Gly Ala Ly, Pro Al n Pro CI y ,| e Cys Pi.e CI „ A, R Va I Asn Ser Ala 

Gly Clu Pro Tyr Qy Asn Cys Qy Ly, Val Ser Lys Ser Ser Pho Ala 



85 



90 



95 



Lys Cys Qu M-t Ar R A sp ^ a Lys Cys Q y Ly s 
10 <> 105 



SEQ J D NQ 9: 

( ■ ) SEQUENCE CHARACTER! ST! CS: 

(A) LENGTH: 967 ba.se pairs 
<B) TYPE: nucleic acid 
(O STRANDEDNES 5 ; not relevant 
(D) TOPOLOCY: linear 
(it) MOLECULE TYPE: c DNA 
(Hi) HYPOTHETf CAL: NO 
(iv) ANTI -SENSE: NO 
( vi i ) I MVEDI ATE SOURCE 

(B)CLO\'E: JM109( pBSliuMy C238) 
Cxi) SEQUENCE DESCRI PTr ON: SEQ I D NQ 9: 

CCA AAG AGC TCC ATC ATG AAT TCA CCA GCA TCC GOT TCC AGA AAC TTT 
AI- kv-s Ser Cys No Am n Ser Gly Ala Ser Gl y Ser At g Asn P|,e 

AGC ACT TCC ACT GCA GAC GAC TTT GAC AAG TTA ACT TTA AAT AAA GGA 
Ser Ser Cys Ser Al a G! u Asp PUe Qu Lys Leu Thr Leu Asn Lys Gly 

GCA AAC TCC CTT C7T AAT AIT CCA .AAG CCT GAT GAA GCC TAT ACT GOT 
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G)y Asm Cys Leu Leu Asn lie Pro Lys Pro Asp 



P Gl ii Al a Tyr Ser AJ a 



CCC TCC TOT GOT AAT AAG TTG CTG GAG GCT GGG CAA GAG TGT GAG TGF 
Pro Ser Cys Gl y A S „ Lys Let. Va I Asp A) a Gl y Gl u Gl u Gy.s Asp Cys 

GCT ACT CCA AAG GAA TCr GAA TTG GAC CCT TGC TCC GAA GGA ACT ACC 
Qy Thr Pro Lys Q„ Gys Gl u Leu Asp Pro Gys Gys CI u Gl y Ser Tin 



GAC TGI" CGG TTC CTT CCA GGA GOT ACT TTA TGC CGA GGA AAA ACC ACT 
A.s P Cys Ar R Phe Leu Pro Gl y Qy Thr Leu Cys Ar g Gl y Lys Thr Ser 

GAG TGT GAT CTT CCA GAG TAC TCC AAT GOT TCT TCT CAG TTC TGT' GAG 
Glu Cys Asp Val Pro Qu Tyr Cys As„ CJ y Ser Ser Gin Phe Cys Gin 



TAT TGC TAC AAC GGC ATG TCC CAG TAT TAT GAT GCT CAA TGT CAA GTC 
Tyr Cys Tyr Asu Oy Vfet Cys Qn Tyr Tyr Asp Ala Gin Cys Gin Val 

ATC TTT GGC TCA AAA CCC AAG GCT GCC CCC AAA GAT TCT TTC ATT GAA 
He Phe Cay Ser Lys Ala Lys Al a Al a Pro Ly.s Asp Cys Phe He Glu 



19? 



2-10 



TGI" AAG CTT AAA TCA TTT CCT GAG TGT CCA TAT CCT GAC TGT TGI AAA 2HH 
Cys Lys Lou Lys Ser Phe Ala Glu Cys Ala Tyr Gl y Asp Gys Cys Ly.s 



3:u; 



3H4 



CCA GAT CTT TTT ATT CAG .AAT GGA TAT CCT TCC CAG AAT AAC AAA GCC -13 2 

Pro Asp Val Phe lie Gin As,, Gl y Tyr Pro Cys Gin Asn Asn Ly.s AJ a 



4 80 



52« 



CTG AAT TCT AAA GCT GAC AGA TTT GGC AAT TCT GCT TTC TCT GCC AAT 5 76 

Val Asn Ser Lys CI y Asp Ar g Phe Gl y Asn Cys Gl y Phe Ser d y Asn 
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GAA TAC AAG AAG TGT GCC ACT GCG AAT GOT TTG TGI GGA AAG CTT CAG 62 1 

Glu Tyr Lys Lys Cys Ala Thr Gly Asn Ala Lcm. Cys Gl y Lys Leu On 



TGT GAG AAT GTA CAA GAG ATA OCT GTA TTT GGA ATT CTG GOT GCT ATT 
Cys Glu As n Val Q„ Qu lie Pro Va I Pho CI y lie Va! Pro Ala lie 



ATT CAA ACG CCT ACT CCA GGC ACC AAA TGI' TGG GGr GIG GAT TTC CAG 
!!<• Gin Thr Pro Ser Ar g Gl y Thr Lys Cys Tip Gl y Val Asp Phe CI 

CTA GGA TC:A GAT CTT CCA GAT CCV GCC ATG CTT AAC GAA CCC ACA AAA 
Lou Gly Ser Asp Val Pro Asp Pro CI y Mm Val As n Glu Gl y Thr Lys 



s 



Ten- ggt gct oca aag atc tot aga aac ttc cag tgt gta gat gct Tcr 

Cys Gly Ala Gly Lys lie Cys Ar g A.sn PI, e Gin Cys Val Asp AJ a Ser 

GTT CTG AAT TAT GAC TGT GAT GTT CAG AAA AAG TGT CAT CGA CAT GGG 
Val Leu Asn Tyr Asp Cys Asp Vai Gin Lys Lys Cys His Gly His Gly 

GTA TGT AAT ACC AAT AAG AAT TGT CAC TGT GAA AAT GGC TGG CTC CCC 
Val Cys Asn Ser Asn Lys Asn Cys His Cys Glu Asn Gly Tr p Leu Pro 

CAA ATT GTG AGA CTA AAG GAT ACG AGA TCA ACC TTA TCG ATA CCG TCG 
Gin Me Val Ar g Leu Lys Asp Thr Ar g Ser Ser Leu Ser Me Pro Set 

ACC TCG A 
Thr Ser 



6 72 



720 



Kin 



H6A 



9 12 



960 
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( 2) I NF OR MAT I ON FOR SEQ ! 0 NO 10: 

( i ) SEQUENCE CHARACTERI ST1 CS: 

(A) LENGTH: 322 amino acids 

( B) TYPE: ami no acid 

(D) TOPCLOGY: linear 
di) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PTI ON: SEQ ID NQ 10: 

Ala Lys Ser Cys Me iVe t A.sn Ser 01 y Ala Ser G! y Ser Ar r As n Phe 

15 10 15 

Ser Ser Cys Ser Ala Qu Asp Phe G! u Lys Leu Thr Leu As n Lys Gl y 

20 25 30 

Gl y As ii Cys Leu Leu As n lie Pro Lys Pro Asp Glu Ala IV r Ser Ala 

3 5 4 0 4 5 

Pro Ser Cys Gl y Asn Lys Leu Val Asp Ala G! y Glu Gl u Cys Asp Cys 

50 55 60 

Gl y Tin Pro Lys Glu Cys Glu Leu Asp Pro Cys Cys Glu Gl y Ser Thr 
65 70 75 80 

Cys Lys Leu Lys Ser Phe Ala Glu Cys AJ a Tyr Gl y Asp Cys Cys Lys 

85 90 95 

Asp Cys Arg Phe Leu Pro Gl y Gl y Thr Leu Cys Ar g Gl y Lys Thr Ser 

100 105 110 

Glu Cys Asp Val Pro Glu Tyr Cys Asn Gl y Ser Ser Gin Plie Cys Gin 

115 120 125 

Pro Asp Val Phe lie Qn Asm Qy Tyr Pro Cys Gl n Asn Asn Lys AJ a 

130 135 140 

Tyr Cys Tyr Asn CJ y Mil Cys Gin Tyr Tyr Asp Ala Gin Cys Qn Val 
145 150 155 160 
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He Phe Gly Ser Lys A! a Ly s Al a Ai a Pro Lys Asp Cys Phe Me Gin 

165 170 175 

Val As n Scr Lys Qy Asp Ar g Phe Gly As n Cys Gly Phe Ser Gly Asm 

180 I«5 19( , 

Glu Tyr Lys Lys Cys Ala Tin Gly As n Ala Leu Cys Gly Lys Leu Gin 

195 200 205 

Cys Glu Asm Val Gin Qu lie Pro Val Phe Gly He Val Pro Ala Mr 

210 215 220 

Me Gin Thr Pro Ser Ar g Gly Tin Lys Cys Trp Gly Val Asp Phe Gl ,, 
225 230 235 240 

Leu Gly Ser Asp Val Pro Asp Pro Gly Mm Val As n Glu Gly Thr Lys 

245 250 255 

Cys Gly Ala Gly Lys lie Cys Ar g Asm Phe Gin Cys Val Asp .Ala Ser 

260 265 2?(J 

Val Leu As n Tyr Asp Cys Asp Val Gin Lys Lys Cys His Gly His Gl y 

275 280 2K5 

Val Cys As n Ser As n Lys Asn Cys His Cys Glu As n Gly Trp Leu Pro 

290 295 300 

Gin Me Val Ar g Leu Lys Asp Thr Ar g Ser Ser Leu Ser Me Pro Ser 
305 3I0 315 

Thr Ser 



320 



SEQ ID NQ 11: 

( i ) SEQUENCE CHARACTER! STI CS: 

(A> LENGTH: 284 8 base pairs 

( B) TYPE: nuclei c aci cl 

(O S TRANDEDNES S : not relevani 
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( D) TOPOLOGY: J i near 
( i i ) MOLECULE TYPE: c DNA 
(iii) HYPOTHETI CAL: NO 

(iv) ANTI - SENSE: NO 
( vi i ) I MvEDI ATE SOURCE. 

( B) CLONE: J Ml 09( plvhl a -25 0 
J Ml 0 9 ( plvfcl o -26N) 
( xi ) SEQUENCE DESCR1 PTI ON: SEQ ID NQ 11: 

GOT. GAC CTC TGG ATC CCA CTG AAG AOC TTC GAG TCC A AC! A AT CAY CCA I « 

Gl y Asp Leu Tr p II o Pro Val Lys Ser Ph e Asp Ser Lys As u His Pro 

GAA CTG CTG AAT ATT CGA CTA CAA CCC CAA AGC AAA GAA CTG ATC ATA 9 6 

Gl u Val Leu As n lie Ai g Leu Gl n Ar g Gl u Ser Lys G\ u Leu lie lie 

AAT CTG GAA AGA AAT CAA GGT CTC ATT CCC AGC ACT TTC AGO GAA ACC H I 

Asm Leu G u Ar g As u G! u Gl y Leu lie Al a Ser Ser Phe Thr Gl u Thr 

CAC TAT CTG CAA GAC GGT ACT GAT (TTC TCC CTC GCT CGA AAT TAC ACG 192 

His Tyr Leu Gin Asp Qy Thr Asp Val Scr Leu Ala Ar g Asn Tyr Thr 

GGT CAC TGT TAC TAC CAT GGA CAT CTA CCC GGA TAT TCT CAT TCA GCA 2 AO 

Gl y His Cys Tyr Tyr His Gl y His Val Ar g Gl y Tyr Ser Asp Ser Ala 

CTC ACT CTC AGC ACG TCT TCT GGT CTC AGG CGA CTT AIT GGG TTT GAA 28K 

Val Ser Leu Ser Thr Cys Ser Gl y Leu Ar g Gl y Leu Me Gl y Ph e Gl u 

AAT GAA AGC TAT CTC TTA GAA CCA ATC AAA ACT CCA ACC AAC AGA TAC :H 6 

Asn Gl u Ser Tyr Val Leu Gl u Pro Mil Lys Ser Ala Thr Asn Ar g Tyr 
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AAA CYC TTC CCA GCG AAG AAG CYC AAA AGC GXC CGG GGA TCA TGI GGA 38 4 

Lys Leu Phe Pro Ala Lys Lys Leu Ly.s Ser Val Arg GI y Ser Cys G! y 

TCA CAT CAC AAC ACA CCA AAC CTC GOT GCA AAG AAT GTG TTT CCA CCA -I.} 2 

Ser His His A.s n Thr Pro As n Leu Ala Ala Lys Asm Val Phe Pro Pm 

CCC TCT CAG ACA TGG GCA AGA AGC CAT AAA AGA GAG ACC CTC AAG GCA -18 0 

Pro Ser Gn Thr Tr p .Ala Ar g Air His Ly.s Air G! u Thr Leu Lvs AJ a 

ACT AAG TAT GTG GAG CFG GTG ATC GTG GCA GAC AAC CGA GAG ITT CAG 52 H 

Thr Lys Tyr Val Gl u Leu Val lie Val Ala Asp Asm Air CI u Phe Gin 

AGC CAA GGA AAA GAT CTG GAA AAA GTT AAG CAG CGA TTA ATA GAG AIT 5 76 

Arg Gin Gy Lys Asp Lou Gl u Lys Val Lys G! u Ar r Leu Me Qu Me 

GO" AAT CAC GTT GAC AAC TTT TAG AGA CCA CTG AAC ATT CGG ATC CTG 62*1 
Ala Asn His Val Asp Lys Phe Tyr Air Pro Leu As u Me Air He Val 

TTG GTA GGC GTG GAA GTG TGG AAT GAC ATG GAC AAA TGC TCT GTA ACT 672 
Leu Val Qy Val Qu Val Trp Asm Asp Ms t Asp Lys Cys Ser Val Ser 

CAG GAC CCA TTC ACC AGC CTC GAT GAA TTT CTG GAC TGG AGG AAG ATG 720 
Gin Asp Pro Phe Thr Ser Leu His G! u Plie Leu Asp Trp Ai r Lys M-t 

AAG CTT OTA CCT CGC AAA TCC CAT GAC AAT GCG CAG CTT GTC ACT GGG 76 8 

Lys Leu Leu Pro Arg Lys Ser His Asp Asn A3 a Q n Leu Val Ser Gl y 

GTT TAT TTC CAA GGG ACC ACC ATC GGC A TG GCC CCA ATC ATG AGC ATG 8 l 6 
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Val Tyr Phe Gin Gl y Tli r Th r lie Gl y Ml Ala Pro lie Kh I S<m Mm 

TGC ACG GCA GAC CAG TCT GGG GGA ATT GTC ATG GAC CAT TCA GAC AAT 864 

Cys Thr Ala Asp G n Ser Gl y Gl y lie Val Nfct Asp Hi .s Ser As p Asji 

GCC CTT GGT GCA GCC GTG ACC CTG GGA CAT GAG CFG GGC CAG A/\T TTC 9 12 

Pro Leu Qy Ala Ala Val Thr Leu Ala His Gl u Leti Gl y His As n Phe 

GGG ATG AAT CAT GAC ACA CTG GAC AGG GGC TGT ACC TGr CAA ATG GCG 9 60 

Gl y Met As n His Asp Thr Leu Asp Ar g Qy Cys Ser Cys Gin M-t /Ma 

GTT GAG AAA GGA GGC TGC ATC ATG AAC CXT TCC ACC GGG TAG CCA TTT 1008 

Val Gl u Lys Gl y Gl y Cys He Mm As n .Ala Ser Tin Gl y Tyr Pro Hhe 

CCC ATG GTG TTC AGC ACT TGC AGC AGG AAG GAC TTG GAG ACC AGC CTG 105 6 

Pro Nfct Val Phe Ser Ser Cys Ser Ar g Lys Asp Leu Gl u Thr Ser Leu 

GAG AAA GGA ATG GGG GTG TGC CTG TTT AAC CTG CCG GAA GTC AGG GAG 1 104 

Gl u Lys Gy Nfct Gl y Val Cys Leu Phe As n Leu Pro Gl u Val Ar R Gl u 

TCT TTC GGG GGC CAG AAG TGr GGG AAC AGA TTT GTG GAA GAA GGA GAG i 152 

Ser Phe Qy Gl y Qn Lys Cys Qy Asn Arg Phe Val Gl u G! u Qy Gl u 

GAG TGT GAC TGT GGG GAG CCA GAG GAA TGT ATG AAT CGC TGC TGC AAT 120 0 

Gl u Cy s As p Cy s Qy Gl u Pro Qu Gl u Cy s fvb t As n Ar r Cy s Cy .s As n 

GCC ACC ACC TGT ACC CTG AAG CCG GAC GCT GTG TGC CCA CAT GGG CTG 124 8 

Ala Thr Thr Cys Thr Leu Lys Pro Asp Ala Val Cys Ala His Gl y Leu 
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TCC TCT GAA GAC TCC CAG CTG AAG CCT GGA GGA ACA GCG TGC ACG GAC 12 96 

Cys Cys G u Asp Gys Gin Leu Ly.s Pro Ala CI y Tin Al n Cy.s Arg Asp 

TCC AGC AAC TCG TGT GAC CTC CCA GAG TTC TGC ACA GGG GCC AGC CCT 134 1 

Ser Ser Asn Ser Cys Asp Leu Pro G! u Phe Cys Thr CI y Ala Ser Pro 

CAC TGC CCA GCC AAC GTG TAG CTG CAC GAT GGG CAC TCA TGT CAG GAT 13 92 

His Cys Pro Ala Asn Val Tyr Leu His Asp G! y His Ser Cy.s G! n Asp 

GTG GAC GGC TAC TGC TAC AAT GGC ATC TGC CAG ACT CAC CAG CAG CAG 144 0 

Val Asp Qy Tyr Cys Tyr Asn Qy He Cys Gin Thr His Gl u Gin Gin 

TGT CTC ACG CTC TGG GGA CCA GGT CCT AAA CCT GCC CCT GGG ATC TGC 1488 
Cys Val Tiir Leu Tr p Qy Pro Gl y Ala Lys Pro Ala Pro Gl y He Cys 

TTT GAG AGA GTC AAT TCT CCA GGT GAT CCT TAT GGC AAC TGT GGC AAA 153 6 

Phe Gl u Arg Val Asn Ser Ala Gl y Asp Pro Tyr Gly Asn Cys Gl y Lys 

GTC TCG AAG ACT TCC TTT GCC AAA TGC GAG ATG AGA GAT CCT AAA TGT 1584 
Val Ser Lys Ser Ser Phe Ala Lys Cys GJu Vfet Arg Asp AJ a Ly.s Cys 

GGA AAA ATC CAG TGT CAA GGA GGT GCC AGC CGG CCA GTC ATI' GGf ACC 1632 
Gly Lys He Gin Cys Qn Gly Gy Ala Ser Arg Pro Val lie Gly Thr 

AAT GCC CTT TCC ATA GAA ACA AAC ATC CCC CTG CAG CAA GGA GGC CGG 1680 
Asn Ala Val Ser He Qu Thr Asn He Pro Leu Gin Gin Gly Gly Arg 

ATT CTG TGC CGG GGG ACC CAC GTG TAC TTG GGC GAT GAC ATG CCG GAC 172 8 

He Leu Cys .Arg Qy Thr His Val Tyr Leu Gly Asp Asp Mel Pro Asp 
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CCA GOG CTT GTG GIT CCA GGC ACA AAG TGT GCA GAT GGA AAA ATC TGC 1776 
Pro G! y Leu Va) Leu A) a Gl y Thr Ly.s Cy.s Ala Asp G) y Ly.s Me Cy.s 

CTG AAT CGT CAA TGT CAA AAT ATT ACT GTC TTT GOG CTT CAC GAG TGT 182^1 
Leu A.sn Arg Gin Cy.s CA n A.sn Me Scr Val Phe Gl y Val His Gl u Cy.s 

GCA ATG CAG TGC CAC GGC AGA GGG CTG TGC AAC AAC AGG AAG AAC TGC 187 2 
Ala fvfe r Gin Cys Hj s Qy Ar g Qy Val Cy.s Asn A.sn Ar g Ly.s As n Cy.s 

CAC TGC GAG GCC CAC TGG GCA CCT CCC TTC TGT GAC AAG TTT GGC TTT 192 0 
His Cy.s Gl u Ala His Tr p Ala Pro Pro Phe Cy.s Asp Lys Phe Qy Phe 

GCA GGA AGC ACA GAC AGC GGC CCC ATC CGG CAA GCA GAA GCA AGG CAG 1968 
Gl y Qy Ser Thr Asp Ser Gl y Pro lie Ar g Gin Ala Gl u Ala Ar g Gin 

GAA GCT GCA GAG TCC AAC AGG GAG CGC GGC CAG GGC CAG GAG CCC GTG 2 016 
Gl u Ala Ala Gl u Ser Asn Ar g Glu Ar g CJy Gin Gl y Gin Gl u Pro Val 

GGA TCG GAG GAG CAT GCG TCT ACT GCC TCA CTG ACA CTC ATC TGA 2 06 1 
Gl y Ser Glu Glu His Ala Ser Thr Ala Ser Leu Thr Leu lie * 

GCCCFCCCAT GACATGGAGA CCGTGACCAG T GCT GCT GCA GACGACCTCA CGCGTCCCCA 2 12 1 

AGGCCTCCTG TGACTGGCAG CATTGACTCT GTGGCTTTGC CATCGTTTCC ATGACAACAG 2 18 1 

ACACAACACA GTTCTCGGGG CTCAGGAGGG GAACTCCAGC CTACCAGGCA CCTCTGCAGA 22 1 I 

AACACTGCAA GGAAGGGCAG CGACTTCCTG GTTGAGCTTC TGCTAAAACA T GGA CAT GCT 230 1 

TCACTGCTGC T CCT GAGAGA CTAGGAGGTT ACCACTCTGG CAGGCCCCAG CCCTGCAGCA 236 1 

AGGACGAAGA GGACTCAAAA GTCTGGCCTT TCACTGAGCC CCCACAGCAG TGGGGGAGAA 24 2 1 

GCAAGGGTTG GGCCCAGTGT CCCCTTTCCC CAGTGACACC TCAGCCTTGG CAGCCCTGAT 2481 
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CAcvurrcrc tggctgcaac ttaatgcjct gatatckxttt ttagcattta ttatatgaaa l>5'I i 

ATAGCAGGG1 TTTAG1TTTT AATTTATCAG AGACGCTGCC ACCCATTCCA TCTCCATCCA 2 60 1 

A GCAAAGT GA AT GGCATTGA AACAAACTCG ACftAGAAGGT ACGAGAAAGG GCGGTGAACT 2 66 1 

CTGGCTCTTT GCTCTGGACA TGCGTGAGCA GCAGT ACTCA GGHTGAGGG TTTGCAGAAA 2 72 1 

GCCAGGGAAC GCACACIACTC ACCAACGCTT CATTfAACAA GIAAGAATGT TAAAAAGTGA 2 78 1 

AAACAATGTA AGAGGCTAAC TCCATCCGGC CTGGCCATTA CTGCATAAAA TAGAGTGCAT 2 K 1 I 

CCGGCGG 2 84 8 



SEQ I D SO 12: 

( i ) SEQUENCE QIARACTERI STI CS: 

(A) LENGTH: 686 amino acids 

(B) TYPE: anu no aci d 
(D) TOPOLOGY: linear 

( i i ) MOLECULE TYPE: protei n 

( xi ) SEQUENCE DESCR1 PTI ON: SEQ I D NO. 12: 

Gl y Asp Leu Tr p He Pro Val Lys Ser Plie Asp Ser Lys Asm His Pro 

Gl u Val Leu Asn lie Arg Leu Qn Ar g Qu Ser Lys Gl u Leu lie lie 

Asn Leu Qu Arg Asn Qu Gl y Leu 1 1 e Al a Ser Ser Plie Thr Gl u Thr 

His Tyr Leu Gin Asp Qy Thr Asp Val Ser Leu Ala Arg Asn Tyr Thr 

Gl y His Cys Tyr Tyr His Gl y His Val Air Gl y Tyr Ser Asp Ser Ala 

Val Ser Leu Ser Thr Cys Ser Gly Leu Ar r Gl y Leu Me Gl y Plie Gl u 
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As n Gl u Ser Tyr Va 1 Leu Gl u Pro Mel Lys Ser Ala Th r As n Ar r Tyr 

Lys Leu Phe Pro Ala Lys Lys Leu Lys Ser Va] Ar r Gl y Ser Cys Gl y 

Ser His His As n Thr Pro As n Leu Ala Al a Lys As n Val Phe Pro Pro 

Pro Ser Gl n Thr Tr p Ala Ar g At g His Lys Ar k G! u Thr Lew Lys Ala 

- 1 1 

Thr Lys Tyr Val Gl u Leu Val Me Val Ala Asp Asn Air Gl ti Ph v Gin 
Arg Gin Qy Lys Asp Leu Gl u Lys Val Lys Gin Ar r Leu lie- Q u lie 
Ala Asn His Val Asp Lys Phe Tyr Are Pro Leu Asn He Ar g lie Val 
Leu Val Gi y Val Gl u Val Tr p As n Asp Mat Asp Lys Cys Ser Val Ser 
Gin Asp Pro Phr> Th r Ser Leu His Gl u Phr Leu Asp Tip Ar r Lys ,Vfc r 
Lys Leu Leu Pro Ar g Lys Ser His Asp Asn Ala Gin Leu Val Ser Gl y 
Val Tyr Phe Gin Qy Thr Thr lie Gl y Mil Ala Pro Me Nfct Ser Vfct 
Cys Thr Ala Asp Gin Ser GI y Qy Me Val Mil Asp His Ser Asp Asn 
Pro Leu Gi y Al n Ala Val Thr Leu Ala His Gl u Leu Qy Hi s Asn Phe 
Gl y \t*t As ii His Asp Thr Leu Asp Air fly Cys Ser Cys Gl n Khl Ala 
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Val G! u Lys Gl y Gy Cys lie Mm Ash Ala Ser Tin CI y Tyr Pro Phe 

Pro MM Val Phe Ser Ser Cy.s Ser Ar g Ly.s Asp Leu Gl u Thr Ser Leu 

Gl u Lys Gl y Mrrt Gl y Val Cy.s Leu Phe Asn Leu Pro Gl u Val Arc C! u 

Ser Phe Qy Gl y Gin Lys Cy.s Gy Asm Ar r Phe Vn I Gin Gl u G! y Gl ti 

Gl u Cy.s Asp Cy.s Qy Q u Pro Qu Giu Cy.s Mm Asn Ar g Cys Cys Asn 

/Via Tlir Thr Cys Thr Leu Lys Pro Asp Ala Val Cy.s Ala His Qy Leu 

Cys Cy.s Gt u Asp Cys Qii Leu Lys Pro Ala Gl y Thr Ala Cys Ar g Asp 

Ser Ser Asn Ser Cys Asp Leu Pro Gl u Phe Cys Thr Gly Ala Ser Pro 

His Cys Pro /Via Asn Val Tyr Leu His Asp Gly His Ser Cys Gin Asp 

Val Asp Qy Tyr Cys Tyr Asn Gy He Cys Gin Thr His Gl u Q n Gin 

Cys Val Thr Leu Tr p Gly Pro Gy Ala Ly.s Pro Ala Pro Gly lie Cys 

Phe Gl u Arg Val Asn Ser Ala Qy Asp Pro Tyr Gly Asn Cys Gly Lys 

Val Ser Ly.s Ser Ser Phe Ala Lys Cys Gl u Mm Arg Asp Ala Lys Cys 

Gly Lys lie Gin Cys Gn Gly Gy AJ a Ser Ar g Pro Val No Gly Thr 

Asn Ala Val Ser Me Gl u Thr Asn Me Pro Leu Gl ji Gin Gly Gly Arg 
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Me Leu Cys Ar r Gl y Tin His V a ! Tyr Leu Gi y Asp A.sp rVbf Pi o Asp 

Pro Gl y Leu Val Leu Ala Gi y Thr Lys Cys Ala Asp Gl y Lys lie Cy.s 

Leu A.sn Ar g Gin Cys Gin As n Me Ser Vn 1 Phe Gl y Val His Qu Cys 

Ala Met On Cys His Gl y Ar g Qy Va! Cys As n As n /\ig Lys As n Cys 

His Cys Qu .Ala His Tr p .Ala Pro Pro Phe Cys Asp Lys Phe Gl y Phe 

Gl y Gl y Ser Thr A.sp Ser Gl y Pro Me Air Gin Ala Gl u Ala Ar « Gin 

Gl u Ala Ala Gl u Ser A.sn Ar r Gl u Ar g Qy Gin Gl y Gl 11 Gl u Pro Val 

Gl y Ser Qn G! u Hi s Ala Ser Thr Ala Ser Leu Thr Leu Me 

53 1 



SEQ I D NQ 13: 

( i ) SEQUENCE Q-1ARACTERI STI CS: 

(A) LENGTH: 394 base pairs 
( B) TYPE: nucleic aci d 
( O S TRANDEDNES S : not r e I e v a n t 
( D) TOPOLOGY: I i near 

( i i ) MOLECLLE TYPE: c DNA 
( i i i ) l-h'POTHETI CAL: NO 
(iv) ANTI - SENSE: NO 
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( si ) SEQUENCE IXiSCKi PTI ON: SL:Q I D NO: 13: 

GGG GAA GAG TGT GAT TCT GGA GAA GAA GAG GAA TGI' A.AC AAC CCC TOG 4 8 

Gly CJ u Gl u Cys Asp Cy.s G! y G! u Gl n Qu Qu Cys Asm Asn Pro Cy.s 

TGC AAT GCC TCr AAT TGT ACC CTG AGG CCG GGG GCG GAG TCT CCT CAC »fi 
Cy.s A.sn AI n Scr Asu Cys Tlir Leu Apr Pro Gly Ala G! u Cys Al .« Hi .s 

GGC TCC TGC TGC CAC CAG TGT AAG CTG TTG CCT CCT GGG ACC CTG TGC M4 
GJy Ser Cys Cy.s His Gin Cy.s Ly.s Leu Leu AJ a Pro Gly Tin Leu Cy.s 

CGC GAG CAG GCC AGG CAG TGT GAC CTC CCG GAG TTC TGT ACG GCC AAG 192 
Arc Glu Gin .AJ a Air Gin Cy.s Asp Leu Pro Gl ti Phe Cy.s Thr Gly Ly.s 

TCT CCC CAC TGC CCT ACC AAC TTC TAG GAG ATG GAT GGT ACC CCC TGI' 2 4 0 

Ser Pro His Cy.s Pro Thr A.sn Phe Tyr Gin tot Asp Gly Thr Pro Cys 

GAG GGC CGC CAG GCC TAG TGC TAC AAC GGC ATG TGC CTC ACC TAC CAG 288 
Gin Gly Gly Gin Ala Tyr Cys Tyr As n Gly Mm Cy.s Leu Thr Tyr Gin 



GAC CAG TGC CAG CAG CTG TGG GGA CCC GGA CCC CGA CCT GCC CCT GAC 
Glu Gin Cys Gin Gin Lei. Tr p Qy Pro CI y Ala Air Pro Ala Pro Asp 

CTC TGC TTC GAC AAG CTG AAT CTG CCA GGA GAC ACC TTT GGA AAC TCT 
Leu Cys Phe Glu Ly.s VaJ As n Val Ala Gly Asp Thr Phe Gly Asn Cy.s 

CGA AAG GAC A 
G! y Ly s As p 



33 



38 1 



3 9 1 
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SEQ I D NO. 14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 131 amino acids 
( B) TYPE: ami no aci cl 
( D) TOPOLOGY: i i near 
( i i ) MOLECULE TYPE: pr oiein 
( x i ) SEQUENCE DESCRI PTI ON: SEQ I D NQ 14 : 

Gl y CI ti GJu Cys Asp Cys Gl y CI u Gl n Gl u CI n Cy s Asn As ti Pro Cys 

I 5 10 15 

Cys Asn .Ala Ser Asn Cys Thr Leu Ar « Pro Gl y Ala Gl u Cys Ala His 

20 25 30 

Gl y Ser Cys Cys His Gin Cys Lys Leu Leu Ala Pro Gl y Thr Leu Cys 

35 40 45 

Arg Gl u Gin Ala Ar g Gin Cys Asp Leu Pro Gl u Plie Cys Thr Gl y Lys 

50 55 60 

Ser Pro His Cys Pro Tin Asn Pli e Tyr Gin ,V1m Asp Gl y Tin Pro Cys 
65 70 75 80 

Gl u Gl y C! y Gin .Ala Tyr Cys Tyr Asn Gl y »Vfei Cys Leu Thr Tyr Gin 

85 90 95 

Gin Gin Cys Gin Qn Leu Tr p Gl y Pro Gy Ala Ar r Pro Ala Pro Asp 

100 105 I 10 

Leu Cys Ph e Gl u Lys Val Asn Va 1 Ala Gl y Mp Thr Phe Gl y As u Cys 

115 120 }'?.=> 

Gl y Ly s As p 
130 
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SEQ i O NO. 15: 

( i ) SEQUENCE CHARACTER I ST) CS: 

(A) LENGTH: 1 183 base nai i s 
( B) TYPE: nucleic acid 
(O STRANDEDNESS: not relevant 
(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: c DNA 
(iii) HYPOTHETJ CAL: NO 
(iv) ANT! - SENSE: NO 

( xi ) SEQUENCE DESCRI PTJ ON: SEQ I D NO: 15: 

C GGA OCT GCC ACT GOG CAC CCC TTT CCC AAA GTG TTC AAT GGA TGC 
Gl y Ala Ala Thr Qy Hi, Pro Phe Pro Ly, V« I Phe Asn Glv Cy.s 



arc TCC AAC ATG cca gac acc agg atg ttg tat oca goc CGG AGG TG 



GAG GAA TGT AAC AAC CCC TGC TGC AAT CCC TCT AAT TGT AGO CFG AGG 
01 u Gin Cy.s As., Asn Pro Cys Cy.s Asn AJ a Ser Asn Cys Thr Leu Ar R 

CCC GCG GCG GAG TGT OCT CAC GGC TCC TGC TGC CAC CAC TCT AAC CTG 
Pro Gly AJ a CI u Cys Ala Hi , Qy Ser Cy.s Cy.s His Gin Cys Ly s Leu 



'16 



■AAC AGG AGG GAG CTG GAG AGG TAT CTG CAC TCA GCT GGT GGA ATG TCT 
Asm Ai- 8 Ar R Gl u Leu Asp Ar r Tyr Leu Gl r, Ser Gly Gly Gly ,Vb , Cy.s 



TGT | ) ? 



Leu Ser Asn ,Vfc, Pr 0 As p n. r Ar« t Leu Tyr Gly Gly Ar r Ar R Cy.s 

GCC .AAC CGG TAT CTG GAA GAT GGG GAA GAG TGT GAG TGT GGA GAA GAA l90 
Gly Asn Qy Tyr Leu Glu Asp G! y G. u Q u Cys A.sp Cy.s Gly Q „ q u 



2«fi 
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TTG GCT CCT GGG ACC G'G TGC CCC GAG CAG GCC AGG CAG TOT GAG CTC X 
Leu Ala Pro Gl y Thr Leu Cys Ar g Gi u Q n Ala At R Gin Cys Asp Leu 

CCG GAG TTG TOT AGG GGG A AG TGT CCC CAC TGC COT ACG AAG TTC TAG 3S 
Pro Gl ti Phe Cys Thr G y .Lys Set Pro His Cys Pro Tin As n PI. e Tyr 

GAG ATG GAT GOT ACC CCC TGT GAG GGC GGG GAG CCC TAG TGC TAG AAC 4 3 

Gin Met Asp Gl y Thr Pro Cys Qu Gl y Gl y Gin Ala Tyr Cys Tyr As n 

GGG ATG TGC CTC ACC TAG CAG GAG CAG TGC CAG CAG CVG TGG GGA CCX. -17: 
GI y Met Cys Leu Tlir Tyr Gin G! u Gin Cys Gin Gin Leu Tr p Gl y Pro 

GGA GCC CGA CCT GCC GOT GAC CTC TGC TTC GAG .AAG CTG AAT OTC GCA 52 1 

Gl y Ala Ar g Pro Ala Pro A.s p Leu Cys Phe Gl u Lv.s Val As n V a I Ai a 

GGA GAC ACC TTT GGA AAC TGT GGA AAG GAC ATG AAT GOT GAA CAC AGG 5 74 

Gl y Asp Thr Phe Gl y Asn Cys CJy Lys Asp Mm As n GI y Gl u Hi s Ar r 

AAG TGC AAC ATG AGA GAT GCG AAG TGT GGG AAG ATC CAG TGT CAG ACC 6?.?. 
Lys Cys Asn Me- t Ar g Asp Ai a Lys Cys GI y Lys Me Gin Cys Gin Ser 

TOT GAG GCC GGG CCC CTG GAG TCC AAC CCG CTG CCC ATT GAC ACC ACT 6 7 0 

Ser Gl u Ai a Ar r Pro Leu Gl u Ser Asn AI a Val Pro lie Asp Thr Thr 

ATC ATC ATG AAT GCG ACG CAG ATC CAG TGC CGG GGC ACC CAC GI G TAG 7 1 S 

Me Me .Vbt Asn Gl y Ar k Gin Me Gin Cys Ar r Gl y Thr His V« I Tyr 

CCA GOT CCT GAG GAG GAG GOT GAC ATG CTC GAC CCA GGG CTG GTG ATG 76fc 
Ai g GI y Pro Gl u CJ u G u Gl y Asp M:M Leu Asp Pro Gl y Leu Val M? t 
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ACT GCA ACC AAG TGT GCC TAG AAC CAT AIT TCC CTT GAG GCG CAG TOC 
Tin Gly Thr Ly.s Cy.s Qy Tyr Asn His lie Cys Lou GJ u Gly Gin Cys 

AGG .AAC ACC TCC TTC TTT G'\A ACT GAA GGC TGT CGG AAG AAG TGC AAT 
Arg Asn Thr Sen Phe Plie Gl u Thr Gl ti Gly Cy.s Gly Ly.s Ly.s Cy.s Asn 

GGC CAT GCiG GTC TGT AAC AAC AAC CAG AAC TGC CAC TGC CTC CCG GGC 
Gly Hi s Gly Val Cys Asn Asn Asn Gin Asn Cy.s His Cy.s Leu Pro Gly 

TGG GCC CCG CCC TTC TGC AAC ACA CCG GGC CAC GCG GGC ACT ATC CAC 
Trp Ala Pro Pro Plie Cys Asn Thr Pro Gy His Gly Gly Ser II o Asp 

AGT GCX; CCT ATG CCC CCT GAG ACT CTG GCT CCT GI G GTA GCT GGA GTG 
Ser Gly Pro Met Pro Pro Gl u Ser Val Qy Pro Val Val Ala Gly Val 

TTG GTG CCC ATC TTC CTG CTG CCG GTC CTC ATG CTG ATG TAG TAG TGC 
Leu Val Al » lie Leu Val Leu Ala Val Leu M_-t Leu Ml* f Tyr Tyr Cy.s 

TGC AGA CAG AAC AAC AAA GTA GGC CAA CTC AAG CCC TCA GCT CTC CCT 
Cy.s .Arg On Asn Asn Lys Leu Q y Gin Leu Ly.s Pro Ser Ala Leu Pro 

TCC AAG CTG AGG CAA CAG TTC ACT TGT CCC TTC AGG CTT TCT CAG AAC 
Ser Lys Leu Ar g Gin Qn Phe Ser Cy.s Pro Phe Arg Val Ser Qn Asn 

ACC GGG ACT CCT CAT GCC AAC CCA ACT TTC .AAG 
Ser Gly Tin Gt y His Ala Asn Pro Thr Phe Lys 
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SEQ ID NQ 1 6 : 

(i) SEQUENCE Q IARACTERI STI CS: 

(A) LENGTH: 394 amino acids 
( B) TYPE: ami no acid 
( D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCR1 PTI ON: SEQ I D NO. 16: 

Cly Ala Ala Tlir Qy l-fi s Pro Phe Pro Lys VaJ Phe Asn Gl y Cys Ami 

1 5 Hi is 

Arg Atr Clu Lou Asp Ar r Tyr Leu Gin Ser Gl y Gl y Gl y Mi Cys Lei. 

2« 25 30 

Ser Asn M> t. Pro Asp Thr Ar r \<b t Leu Tyr Gl y Cly Ar r At k Cys Gl y 

35 40 45 

Asm Gly Tyr Leu Gin Asp Gl y Clu Gl u Cys Asp Cys Gl y Gin Gin Gin 

5 ° 55 so 

Glu Cys As n Asn Pro Cys Cys As n Al a Ser As n Cys Thr Leu Ar K Pro 
65 ™ 75 HO 

Gly .Ala Qu Cys Ala His Gly Ser Cys Cys His Gin Cys Lys Leu Leu 

85 90 95 

Ala Pro Gy Thr Leu Cys Ar r Glu Gin Ala Air Gin Cys Asp Leu Pro 

100 105 no 

Glu Phe Cys Thr Qy Lys Ser Pro His Cys Pro Thr Asn Phe Tyr Gin 

115 120 125 

Met Asp ay Thr Pro Cys Glu Qy Gly Gin AJ a Tyr Cys Tyr Asn Cly 

130 135 MO 

Me I Cys Leu Thr Tyr Gin Glu Gin Cys Gin Gin Leu Tr p Gly Pro Gl y 
H5 150 155 160 

AJa Arg Pro Ala Pro Asp Leu Cys Phe Qu Lys Va I Asn Va I Ala Gly 
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165 170 175 

Asp Tin Phe C3y Asn Cys Qy Lys Asp Mm Asn Qy G! u His Ai r Ly.s 

180 I85 , 90 

Cys Asn N/fet Ar g Asp Ala Lys Cys Gl y Lys lie Gin Cys Gin Ser Ser 

195 - 200 205 

Glu Ala Atr Pro Leu Gin Ser Asn Ala V ; ,| Pro lie Asp Thr Thr Me 

2K> 215 22( , 

Me Mm Asn G! y Ar R Q n lie CJ ,, Cys Ar g Gl y Thr Hi s Val Tyr Ar g 
225 230 235 240 

Gly Pro Q,i Glu Qn Gly Asp t\h i Leu Asp fro Gl y |. tlll Val M - 1 Thr 

2A5 250 25 5 

Qy Tin Lys Gy.s Gly Tyr Asn Hi., Mo Cy.s Leu Gl Gly Gin Cys Ar r 

260 265 2 70 

Asn Thr Ser Phe Phe Qn Thr Gin Gly Cys Gly Lys Lys Cy.s Asn Gly 

275 280 285 

Hi.s Gly Val Cys Asn Asn Asn Gin Asn Cy.s His Cy.s Leu Pro Gly Tr p 

290 295 3 00 

Ala Pro Pro Phe Cy.s Asn Thr Pro Gly His Gly Gly Ser lie Asp Ser 

305 310 315 320 

Gly Pro M»t Pro Pro Glu Ser Val Gly Pro Val V* I Ala Gly Val Leu 

325 33 () 335 

Val Ala Me Leu Val Leu Ala Val Leu Mm Leu Mm Tyr Tyr Cys Cy.s 

340 345 35o 

Ar* Gin Asn Asn Ly.s Leu Qy Gin Leu Lys Pro Ser Ala Leu Pro Ser 

355 360 365 

1-v.s Leu Atr Gin Gin Phe Ser Cy.s Pro Phe Arg Val Ser Gin Asn Ser 

370 375 3„ 0 

Gly Thr Gl y His Ala As n Pro Thr Phe Ly.s 
385 39 0 
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SEQ I D NQ 17: 

( i ) S EQUENCE CHARACTERI ST1 CS: 

(A) LENGTH: 624 base pai i s 
CB) TYPE: nucleic acid 
( C) S TRANDEDNES S : noi relevant 
(D) TOPOLOGY: i i near 
( i i ) MOLECULE TYPE: c DNA 
( i i i ) HYPOTHETJ C\L: NO 

(iv) ANT! -SENSE: NO 
( vi i ) ] MvEDl ATE SOURCE: 

( B) CLONE: CLQME TM 
( xi ) SEQUENCE DESCR] PTI ON: SEQ ID NQ 17: 



CiC ACA AAG TGT GCA CAT GGA AAA ATC TGC CTG AAT CGT CAA TGT CAA -1 ' 
TJir Lys Cys Al a Asp Gl y Lys lie Cys Leu As u .Air Gl n Cys Gin 

AAT AIT ACT CTC TTT GGG CTT CAC GAG TGT GCA ATG GAG TGC CAC GGC; 9z 
Asn He Scr Val Phe Qy Val Hi s Gl u Cys Ala M:t GJ u Cys His Gl y 

ACA GGG CTG TGC AAC AAC AGG AAG AAC TGC CAC TGC GAG GCC CAC TOG M3 
Arg Qy Val Cys Asn Asn Ar g Ly .s Asn Cys His Cys Gl u .Ala His 7rp 

GCA CCT CCC TTC TGT CAC AAG TTT GGC TTT GGA GGA AGG ACA CAC AGC 19 I 
AJa Pro Pro Phe Cys Asp Lys Ph e Gl y Plie Gl y Gl y Ser Thr Asp Ser 

GGC CCC ATC CGC CAA GCA CAT AAC CAA GGT TV A ACC ATA GGA ATT CTG 23 9 
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C3 J" Pro II - Apr Q „ Ala Asp As n G! n C.| y Lt .„ T Im I J c Q v II, L«„ 

CTC ACC ATC CVC TOT CTT CTT CCT CCC GGA TTT GTG GTT TAT CTC AAA 
Val Tin lie Leu Cy.s Leu Leu AJ a AJ a Ciy P| )e Val Val Ty r Leu Ly.s 

AAG ACC 770 ATA CG * CTC CTC TTT ACA AAT AAG AAG ACC ACC ATT 
Ar* Ly, II. r Leu He Ar g Leu Leu Phc Thr A*,, Ly.s Ly.s Thr Thr Me 

GAA AAA CTA AGO TGT GTG CGC CCT TCC CGG CCA CCC CGT CCC TTC CAA 
«u Ly, Leu Ar r Cy.s Val Ar r Pro Ser Ar r Pro Pro Ar r CI y P| le Gin 

CCC TGT CAG CCT CAC CTC «;c CAC CTT GGA AAA GCC CTG ATG AGG AAG 
Qr, Qn Ala Hi s Leu CI y Hi, Leu Gl y Ly.s CI y Leu f*. Ar r Ly, 

CCG CCA GAT TCC TAC CCA CCG AAG CAC AAT CCC ACC ACA TTG CVC, CAC 
Pro Pro Asp Ser Tyr Pro Pro Ly, Asp A,„ Pro Ar r Ar r Leu Leu Gl n 

TGT CAG AAT GTT GAC ATC AGC ACA CCC CTC AAC CCC. CTC AAT CTC CCT 
Cys Gin As„ V„. Asp Ue Ser Ar , Pro Leu Asa Qy Leu A,„ Val Pro 



CAG CCC CAG TCA ACT CAG CGA CTC CTT CCT CCC CTC CAC CGG CCT CCA 

Ar g AJ a Pr o 



Qn Pro Qn Ser Thr Qn Ar g Val Leu Pro Pro Leu Hi s 



2h: 



CCT CCA CCP ACC CTC CCT CCC AGA CCC CTC CCA CCC AAG CCT CCA CTT 
Ar. Ala Pro Ser Val Pro Ala Ar g Pro Leu Pro AJ a Ly, Pro Ala Leu 



3 3 5 



383 



13 1 



-17 9 



5 75 



623 



62 A 
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SEQ I D NQ 18: 

C i ) SEQUENCE CHARACTER! STI CS: 

(A) LENGTH: 207 amino acids 
( B) TYPE: ami no acid 
(D) TOPOLOGY: linear 
<ii) MXECULE TYPE: protein 
( xi ) SEQUENCE DESCRJ PTI ON: SEQ I D NQ 18: 

Thr Lys Cys Ala Asp G! y Lys II o Cy.s Leu Asa .Ai r CI a Cys Qn Asn 

1 5 10 IS 

ile Set Veil Phc Gly Vai His CI u Cy.s Ala Kfct Gl n Cy.s His Gl y Apr 

20 25 3« 

Gly Vai Cys Asa Asa /\rg Lys Asa Cys His Cys Gl u Ala His Tr p Ala 

35 40 45 

Pro Pro Phe Cys Asp Lys Pli e Gly Phe Gly Gly Ser Thr Asp Ser Gly 

50 55 fio 

Pro lie Arg CI a Ala Asp Asa Qa Gly Leu Tin lie Gly Me Leu Vai 
65 70 75 ko 

Thr lie Leu Cys Leu Leu AJ a Ala Gly Phe Vai Vai Tyr Leu Lys Ar r 

«5 90 ^95 

Lys Thr Leu lie Ar R Leu Leu Phe Thr As a Lys Ly.s Thr Thr lie G! u 

100 ins U() 

Lys Let. Arg Cys Vai Arg Pro Ser Arg Pro Pro Arg Gly Phe Gl a Pro 

115 120 125 

Cys Gin Ala His Leu Gly His Leu Gly Lys Gly Leu M-i Arc Ly.s Pro 

130 135 140 

Pro Asp Ser Tyr Pro Pro Lys Asp Asa Pro Arg Arg Leu Leu Gl a Cy.s 
145 155 160 

Gin Asn Vai Asp lie Ser Arg Pro Leu Asa Gly Leu Asm Vai Pro Gl a 
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165 



170 



175 



Pro Gin Ser Thr Gin Arg Val Leu Pro 



Pro Leu Hi s Ar f* Al a Pro Ar R 



180 



185 



190 



AU Pro Ser Val Pro Ala Arg Pr 



o Leu Pro Al a Lys Pr o Al a Leu 



195 



200 



205 



SEQ 1 D i\Q 19: 

( i ) SEQUENCE CHARACTER! ST1 CS: 

(A) LENGTH: 266 9 ba.se pai i s 

(B) TYPE: nucj ei e aci cl 

CO STRANDEDNES S : not relevant 
(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 
C i i i ) HYPOTHETI CAL: NO 

(iv) ANT I -SENSE: NO 
( vi i ) I N/fvEDl ATE SOURCE 

(B) CLONE: JMl09(piVfel $ -24 Q 
JM109( P M-J $ -24N) 
< xi ) SEQUENCE DESCRf PTI OM: SEQ 1 D NO: 19: 

C GGA OCT GCC ACT GGG CAC CCC TTT CCC AAA GTG TTC AAT GGA TGC 
«y Ala Ala Thr Gly Hi s Pro Phe Pro Ly, Val Ph. A,n Gly Cys 



CTC TCC AAC ATG CCA GAC ACC AGG ATG TTC TAT GGA GGC CGC AGG TGI 
Leu Ser A.sn Pr , Asp Thr Ar g M-t Leu Tyr Gly Gly Arg Ar g Cy, 



-VAC AU) AGG GAG CTG GAC AGG TAT CTC GAG TCA GGT OCH GGA ATG TGT 
A... Ar« Arg O. Leu Asp Ar r Tyr Leu a. Ser Gly (, y Gly Vf, Cys 



142 
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GGG AAC GCG TAT CTG GAA CAT GGG GAA GAG TGT GAG TGT GGA CAA GAA 190 
Gly Asm Qy Tyr Leu Glu An p Qy CI ti Glu Cys Asp Cys G! y (lit. CI u 

GAG GAA TGT AAC AAC CCC TGC TGC AAT GCC TCI* .AAT TGT ACC CTG AGG 238 
Qu Glu Cys As n Asn Pro Cys Cys As n Ala Ser Asm Cys Tin Let. Ar r 

CCG GGG GCG GAG TGT OCT CAC CJGC TCC TGC TGC CAC CAG TCH AAG CTG 286 
Pro Gly Ala Glu Cys Ala His Qy Ser Cys Cys His Gin Cys Lys Leu 

TTG GCr CCT GGG ACC CTG TCC CGC GAG CAG GCC AGG CAG TGT CAC CTC 334 
Leu AJ a Pro Gly Thr Leu Cys Ar- r CI u G! n AJ a Ar r Gin Cys Asp Leu 

CCG GAG TTC TGT ACG CGC AAG TCT CCC CAC TGC CCT ACC AAC TTC TAG 38 2 

Pro Gi u Phe Cys Thr Qy Lys Ser Pro His Cys Pro Thr Asn Phe Tyr 



CAG ATG GAT GCT ACC CCC TGT GAG GCC GGC CAG GCC TAG TCC TAG .AAC 
Gin Met Asp Gly Thr Pro Cys Qu Gly Qy Gin AJ a Tyr Cys Tyr Asn 



4 3 0 



GGC ATG TGC CTC ACC TAC CAG GAG CAG TGC CAG CAG CTG TGG GGA CCC 4 78 
Gly M?t Cys Leu Thr Tyr Gin G u Gin Cys Gin Gin Leu Tr p Qy Pro 

GGA GCC CGA CCT GCC CCT GAC CTC TGC TTC GAG AAG CTG AAT CTC GGA 526 
Gly Ala Ar g Pro Ala Pro Asp Leu Cys Phe Glu Lys VaJ Asn Val Ala 

GGA GAC ACC TTT GGA AAC TGT GGA AAG GAC ATG AAT GCT GAA CAC AGG 5 74 
Gly Asp Thr Phe Gly Asn Cys Qy Lys Asp M>t Asn Gly Glu Hi s Ar r 

AAG TGC AAC ATG AGA GAT GCG AAG TGT GGG AAG ATC CAG TGT CAG ACC 62 2 
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Lys Cy.s Asn Nfet Ar g Asp AJ a Ly.s Cys C) y Ly.s lie Gl n Cys Gin Ser 

TCT GAG GCC CGG CCC CTG GAG TCC AAC CCC GTG CCC ATT GAG ACC ACT 67 0 

Ser Glu Ala Arg Pro Leu Gl u Ser A.sn Ala Va) Pro lie A.sp Tlir Thr 

ATG ATC ATG AAT CCC AGG GAG ATC CAG TGC CGG GCX: ACC CAC GTC TAC 7 18 

lie lie tVfe i As n Gly Ar r Gin 11 c Glu Cy.s Ar g Gl y Thr Hi s Va) Tyr 

CGA GGr CCT GAG GAG GAG GCr GAC ATG CTG GAC CCA CGG CTG GTG ATC 76 6 

Ar r Gly Pro Glu Glu Glu Gly Asp M»( Leu A.sp Pro Gly Leu Val JVL- * 

ACT GGA ACC AAC TCT GGC TAC AAC CAT ATT TCC CTT CAG CGG CAG TGC 81-1 
Thr Gly Thr Lys Cys Qy Tyr Asn His He Cys Leu Qu Gly Gl n Cys 

AGG AAC ACC TCC TTC TTT GAA ACT GAA GGC TCT CGG AAG AAC TGC AAT 862 
Arg Asn Thr Ser Phe Phe Glu Tlir Glu Gly Cys Gly Lys Lys Cys Asn 

GGC CAT GGG GTC TCT AAC AAC AAC CAG AAC TGC CAC TGC CTG CCC GGC 910 
Gly Hi s Q y Val Cys Asn Asn Asn Gin Asn Cys Hi s Cys Leu Pro Gly 

TGG GCC CCG CCC TTC TGC AAC ACA CCG GGC CAC GGG GGC ACT ATC GAC 958 
Trp Ala Pro Pro Phe Cys Asn Thr Pro Qy His Gly Gly Ser He Asp 

ACT GGG CCT ATG CCC CCT GAG ACT CTG GCT CCT CTG GTA CCT GGA CTG 10 0 6 

Ser Gly Pro Met Pro Pro Glu Ser Val Qy Pro Val Val Ala Qy Val 

TTG GTG GCC ATC TPG CTG CTG GCG GTC CTC ATG CTG ATG TAC TAC TGC 1054 
Leu Val Ala lie Leu Val Leu Ala Val Leu Mst Leu Mil Tyr Tyr Cys 
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TGC AGA CAG AAC AAC AAA CTA GCC CAA CTC AAG CCC TCA OCT CTC CCP 1102 
Cys Arg Qn Asn Asn Lys Leu Qy Gin Leu Lys Pro Ser Ala Leu Pro 

TCC AAG CTG AGG CAA CAG TTC AGT TCT CCC TTC AGG GTT TCT CAG AAC 1 ISO 
Set Lys Leu Arg Gin Q n .Phe Ser Cys Pro Plio Arg Val Ser Gin Asn 

AGC GGG ACT GGT CAT GCC AAC CCA ACT TTC AAG CCG GAA TTC CGG GCC 1 198 
Ser Gl y Thr Gl y His Ala Asn Pro Thr Phe Lys Pro Gl u Phe Ar r Al a 

CCC CAC AGC CCA CAC GAC CAT CAC .\AC, GGC CAC CAA TTC CAC GGG CAC I 2 -1 (i 
Pro Hi s Ser Pro Hi s Hi s Hi s Asp l ys Q y Hi s Gl n Phe Hi s Gl y Hi s 

ACC CTC CTC CAC TCT GGG GAC GAC CCG GAT CCT CAC TCA GCTGACCACA 1295 
Thr Leu Leu His Ser Qy Asp Asp Pro Asp Pro Hi s * 

AO\CCCACTA CAACTGCAGC CACTGGATCC ACGGCCACCC TGTCCTCCAC CCCAGGGACC 1355 

ACCTGGATCC TCACAGAGCC GAGCACTATA GCCACCGTGA TCCTGCCGAC CGGTTCCACG MIS 

GCCACCGCCT CCTCCACTCT GGGAACAGCT CACACCCCCA AAGTGGrGAC CACCATGGCC M 75 

ACTATGCCCA CACCCACTCC CTCCACGGTT CCCAGCrCGT CCACCGTGGG GACCACCCCC 15 35 

ACCCCTGCAG TGCTCCCCAG CAGCCTGCCA ACCTTCACCC TGTCCACTCTT CTCCTCCTCA 15 95 

CTCCTCACCA CCCTGAGACC CACTGGCTTC CCCAGCTCCC ACTTCTCTAC TCCCTGCTTC 165 5 

TGCAGGGCAT TTGGACAGTT TTTCTCGCCC GGCGAAGTCA TCT ACAATAA GACCGACCGA ! 7 1 5 

GCCGGCTGCC ATTTGTACGC AGTGTGCAAT CAGCACTGTG ACATTGACCG CTTCCZAGGGC 17 75 

GCCTCTCCCA CCTCCCCACC GCCACTGTCC TCCGCCCCGC TGTCCTCGCC CTCCCCTGCC 183 5 

CCTGGCTCTG ACAATGCCAT CCCTCTCCGG CAGGTGAATG AGACCTGC^C CCTGGACAAC 189 5 

TGCACGGTGG CCAGGrCCCT GGGTGACAAC CCTGTCGTCC TCCTGGACa: AAAGCCTCTFG 195 5 

GCCAACGrOX CCTGCGTGAA CAAGCACCTG CCCATCAAAG TGTCCGACCC GAGCCAGCCC 20 15 

TGTGACTTCC ACTATGAGTG CCACTGCATC TGCAGCATGT GGGGCGGCTC CCACTA1TCC 20 7 5 

ACCTTTCACG GCACCTCTTA CACCTTCCGG GGGAACFGGA CCTATCTCCT CATGAGAGAG 2 135 
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ATCCVTCOVC CJCTTTGGGAA TCTCAGCCTC TACC!'CGACA ACCACTACTG CACGGCCTCT 
CCCACrGCCG CTGCCCCCCG CTGCCCCCGC GCCCTCAGCA TCCACTACAA CTCCATGGAT 
ATCGTCCTCA CTGTCACCAT GGTGCATGGG AAGGAGGAGG GCCTGATCCT CTTTGACCAA 
ATTCCCGTGA GCAGCCG7TT CAGCAAGAAC GGCGTGCfTG TC7ICTGTGCT CVGGACCACC 
ACCATGCCTG TGGACATTCC TGCCCTGGGC GTGAC^GTCA CCTTCAATU; CCYACTCTTC 

cacxxcgggc tgccctacag cctcttccac AACAACACCC AGGGCCAGTG CGGCACCTGC 
ACCAACAACC AGAGGGACGA CTGTCTCCAG CGGGACGGAA CCACTCCCCC CAGTTGCAAG 
GACATGGCCA AGACGTGGCT GCTCCCCGAC AGCAGAAAGG ATGGCTGCTG GGCCCCGA CT 
GOCAOVCCCC CCACTGCCAG CCCCGCAGCC: CCGC^ GTCTA GCAO\CCCAC CCCG 



2 195 
2255 
2315 
2.3 7 5 
2-13 5 
2495 
255 5 
2615 
2669 



SEQ I D \'Q 20: 

(i) SEQUENCE CHARACTER I STI OS: 

(A) LENGTH: 427 ami no aci ds 

( B) TYPE: ami no acid 
(D) TOPOLOGY: linear 

(i i ) MOLECULE TYPE: protei n 

( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NQ 20: 

Giy Ala Aia Thr Qy His Pro Phe Pro Lys Vai PUe Asn G! y Cys Asn 

Arg Arg a u Leu Asp Ar g Tyr Leu Gin Ser GJ y GJ y G! y Cv, Leu 

25 

Ser Asn *fet Pro Asp Thr Arg * t Leu Tyr Gl y G! y Arg Arg Cys Giy 

35 4 ° 45 

Asn C!y Tyr Leu Qu Asp G! y Qu G! u Cys Asp Cys Giy Gi u Gin Gl u 

50 55 60 



Gl u Cys Asn Asn Pro Cys Cys Asn 



65 70 



Ala Ser Asn Cys Tin Leu Arg Pro 
75 80 
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Qy /\Ja Glu Cy.s AJ a His Qy Ser Cy.s Cys Hi .s GJ u Cys Lys Leu Leu 

85 90 95 

AJ a Pro Qy Thr Leu Cy.s Arg Glu Gin .AJ a Ar g Gin Cy.s Asp Leu Pro 

100 105 no 

Glu Phe Cys Thr Gl y Lys Ser Pro His Cys Pro Thr As.: Pl,e Tyr Gin 

115 120 125 

N*r Asp Gly Thr Pro Cys Glu Qy Gl y Gin Ala Tyr Cys Tyr As n Gly 

130 135 140 

Met Cys Leu Thr Tyr Gin Glu Qn Cy.s Gin Gin Leu Trp Gl y Pro GI y 
145 150 155 160 

Ala Air Pro .AJ a Pro Asp Leu Cys Phe CA u Lys Va I Asn Val Al n CI y 

165 170 175 

Asp Thr Phe Gl y Asn Cys Gl y Lys Asp rVfe i Asn Gl y Glu His .Ar g Ly.s 

180 185 190 

Cys Asn JVfet Ar g .Asp Ala Lys Cys Gl y Lys He Gin Cys Gin Ser Ser 

195 200 205 

Glu Ala Arg Pro Leu Qu Ser Asn Ala Val Pro lie Asp Thr Thr Me 

210 215 220 

Me Kfct Asn Gl y Arg Gin Me Qn Cys Arg Gl y Thr His Val Tyr Arg 
225 230 235 240 

Gly Pro Glu Glu Gi u Qy Asp rVfet Leu Asp Pro GI y Leu Val \bt Thr 

245 250 255 

Gly Thr Lys Cys Qy Tyr Asn Hi s Me Cys Leu Glu Gly Gin Cys Arg 

260 265 270 

Asn Thr Ser Phe Phe Qu Thr Q u Gl y Cys Gly Ly.s Lys Cy.s Asn CI y 

2? 5 280 285 

Hi .s Gly Val Cys Asn Asn Asn Qn Asn Cys His Cy.s Leu Pro GJ y Trp 

290 295 300 

Ala Pro Pro Phe Cys Asn Thr Pro Gly His Gly Gly Ser Me Asp Ser 
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305 310 315 320 

GJy Pro .Vfct Pro Pro CI u Scr Val Qy Pro Val Va ] Ala CI y Va! Leu 

325 330 335 

Val Ala lie Leu Val Leu AJ a Val Leu fvfet Leu Mtt Tyr Tyr Cys Cys 

340 345 350 

Ar* Gin Asn Asn Lys Leu GI y Qn Leu Ly.s Pro Ser Al a Leu Pro Ser 

355 360 365 

Lys Leu Ar r Gin Gin Phc Ser Cys Pro Phe Ar R Val Ser Qn Asn Ser 

370 375 380 

Gly Thr Qy His Ala Asn Pro Thr Phe Ly.s Pro GI u Phe Ar r Ala Pro 
385 390 395 400 

His Ser Pro His his His Asp Lys GI y His Gin Phe His Gly His Thr 

405 410 4ig 

Leu Leu His Ser Qy Asp Asp Pro Asp Pro His 
420 425 



SEQ ID NO 2 1 : 

( i ) SEQUENCE CHARACTER] ST1 CS: 

(A) LENGTH: 1483 base pairs 
( B) TYPE: nuci ei c aci d 

(C) STRANDEDNESS: not relevant 

(D) TOPOLOGY: linear 
(ii) MOLECULE TYPE: cDNA 

(Mi) HYPOTHETI CAL: NO 

(iv) ANT1 -SENSE: NO 
( vi i ) I MvEDI ATE SOURCE 

(B) CLONE: J Ml 09( p/vbl a -25Q 
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( x i ) SEQUENCE DESCR1 PTI ON: SEQ ID NO. 2 1 : 

CAT GGG CAC TCA TGT GAG GAT GI G GAC CXJC TAC TGC TAG AAT GGC ATC 
Asp Gly Hi -s Ser Cys Qn As p Val Asp GI y Tyr Cys Tyi Asn Qy lie 

AAA OCT GCC OCT GGG ATC TGC TTT GAG AGA GTC AAT TCT CCA GGT GAT 
Lys Pro Ala Pro Gy lie Cys Pi.e GI u At g Val Asn So, Ala Qy Asp 

CCT TAT GGC AAC TGT GGC AAA GTC TOG AAG ACT TCC TTT GCC AAA TGC? 
Pro Tyr Qy Asn Cys G! y Lys Val Ser Lys Ser Ser Phe Ala Lys Cys 



AGO CGG CCA GTC ATT GGT ACC AAT GCC GTT TCC ATA GAA ACA AAC ATC 
Ser Atr Pro Val lie Qy Thr Asm Ala Val Ser Me GI u Tl.i As,, lie 



TTG GGC GAT GAC ATC CCG GAC CCA GGG CTT GTG CTT GCA GGC ACA AAG 
Leu Gly Asp Asp fvfet Pro Asp Pro Gly Leu Val Leu Ala Gly Thr Lys 



GTC TTT GGG GTT CAC GAG TGT GCA ATC CAC TGC CAC GGC AGA GGG GTG 
Val Phe Qy Val His C2u Cys Ala Mat Qn Cys His Gly Air Qy Val 



•IK 



14 4 



192 



GAG ATG AGA GAT CCT AAA TGT GGA AAA ATC CAC TGT CAA GGA GGT GCC 2A0 
GI u rVbr Atr Asp Ala Lys Cys Qy Lys lie Gin Cys Gin Gly Gly AJ a 



288 



CCC CTG CAG CAA GGA GGC CGG ATT CTC TGC CGG GGG ACC CAC C7TG TAC 3:ifS 
Pro Leu Q n Gin Gly Qy Ar g Mo Len Cys Ar g Gly Thr His Val Tyr 



384 



TOT GCA GAT GGA AAA ATC TGC CTG AAT CC7T CAA TGT CAA AAT ATT ACT -132 
Cys Ala Asp Qy Lys Me Cys Leu Asn Ar g Gin Cys Qn Asn Me Ser 



480 
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TCC AAC AAC AGO AAG AAC TCC CAC TGC GAG GCC CAC TGC GCA CCT CCC 52 8 
Cys Asn Asn .Ar g Lys As n Cys His Cys CI u Alii Hi .s Tr p AJ a Pro Pro 

TTC TCT GAC AAG TTT GGC TTT GGA GGA AGO ACA GAC AGC GGC CCC ATC f>76 
Phe Cys Asp Lys Phe Qy Phe Qy Gl y Ser Thr Asp Ser CI y Pro Me 

CGG CAA GCA GAA GCA AGG CAG GAA CCT GCA GAG TCC AAC AGG GAG CCC 69.4 
Ar g Gl n Ai a Gl u Al a Ar g Gl n G u Ai a AJ a Gl u Ser Asn Ar g Gl u Ar g 

GGC CAG GGC CAG GAG CCC GTG GGA TCG CAG GAG CAT GCG TCT ACT GCC 672 
Gl y Gin Qy Gin CI u Pro Va ! Qy Ser Gin Gl u His Ala Ser Thr Ala 

TCA CTG ACA CTC ATC TGA GCC3CTCCCAT GACATGGAGA CXICVGACCAG 72 0 
Ser Leu Thr Leu Me * 

TGCTGCTGCA GAGGAGGTCA CGCGTCCCCA AGGCCTCCTG TGACTGGCAG CATTGACTCT 780 

GTGGCTTTGC CATCGTTTCC ATGACAACAG ACACAACACA GTTCTCGGGG CTCAGGAGGG 84 0 

GAA GT CCA GC CrACCAGGCA CGTCTGCAGA AACAGTGCAA GGAAGGGCAG CGACTTCCTG 90 0 

GTTGAGCTTC TGCTAAAACA TGGACATGCT TCAGTGCTGC TCCTGAGAGA GTAGGAGGTT 96 0 

ACCACTCTGG CAGGCCCCAG CCCTGCAGGA AGGAGGAAGA GGACTCAAAA GTCTGGCCTT 102 0 

TCACTGAGCC CCCACAGCAG TGGGGGAGAA GGAAGGGTTG GGCCCAGTGT CCCC1TTCCC 108 0 

■ CAGTGACACC TCAGCCTTGG CAGCCCT GAT GACTGGTCTC TGGCTGCAAC TTAATGCTCT 114 0 

GATATGGCTT TTAGCATTTA TTATATGAAA ATAGCAGGGT TTTAGTTTTT AATTTATCAG 12 00 

AGACCCTGCC ACCCATTCCA TCTCCATCCA AGCAAACTGA AT GGCATTGA AACAAACTGG 126 0 

AGAAGAAGGT AGGAGAAAGG GCGGTGAACT CTCGCTCTTT GCTGTGGACA TGCGTGACCA 132 0 

GCAGTACTGA CGTTTGAGGC TTTGCAGAAA GCCAGGC;AAC CCACAGACTC ACCAACCCTT 13 8 0 

CATTT.AACAA GTAAGAATGT T.AAAAAGTGA AAACAATGTA AGAGCCTAAC TCCATCCCCC 144 0 

GTGGCGATTA CTGCATAAAA TAGAGTGCAT CCCGCCCGAA TTC M83 
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( 2) I NFORMYTJ ON FOR SEQ I D NQ 22: 

(!) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 230 amino aci cl.s 

( B) TYPE: ami no acid 

<D) TOPOLOGY: linear 
di) MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NQ 22: 

Asp GI y His Ser Cys Qn A.s p Va I Asp Gl y Ty i Cys Tyr A.sn G) y lie 

1 5 U) 15 

Cys Gin Thr His CI u Qn Gin Cys Va! Thr Leu Tr p Gl y Pro Gl y Ala 

20 25 30 

Lys Pro Ala Pro Qy Me Cys Phe Gl u Arg Val As n Ser AJ a Gl y Asp 

35 40 45 

Pro Tyr Qy Asn Cys Qy Lys Val Ser Lys Ser Ser Phe AJ a Lys Cys 

50 55 60 

Gl u M?t Arg Asp Ala Lys Cys Qy Lys Me Gin Cys Gin Gl y Qy AJ a 
65 70 75 80 

Ser Arg Pro Val lie Gy Thr Asn Ala Val Ser Me Gl u Thr Asn Me 

85 90 95 

Pro Leu Qn Gin Gl y Qy Arg Me Leu Cys Arg Gl y Thr His Val Tyr 

100 105 110 

Leu Gl y Asp Asp Vb t Pro Asp Pro Gl y Leu Val Leu Ala Gl y Thr Lys 

115 120 125 

Cys Ala Asp Gl y Lys Me Cys Leu Asn Arg Gin Cys Gin Asn lie Ser 

130 135 140 

Val Phe Gl y Val His Gl u Cys Ala Met Gin Cys His Gl y Arg My Val 
145 150 155 160 
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Cys Asm Asm Ar K Lys Asm Cys His Cys Q„ Ala His Tr p AJ a Pro Pro 

165 170 175 

Phe Cys Asp Lys Phe Qy Phe Qy CI y Ser Thr Asp Ser Civ Pro lie 

180 185 190 

Ar« C!m Ala CI u AJ a Ar « Q „ Qu AJ a Ala Qu Ser Asn Ar R Qn Ar R 

195 200 205 

C3y Qn Qy Gl n Qu Pro VaJ Qy Ser CI n CI u Hi s Ala Ser Tin AJ a 

Ser Leu Thr Lc u lie * 
225 230 



220 



SCQ J D NO. 23: 

(i) SEQUENCE CH^ACTERI STI CS: 

(A) LENGTH: 1569 base pairs 

(B) TYPE: mucI ei c aci d 

(C) STRANDEDNESS: not relevant 
" ( D) TOPOLOGY: i i near 

(ii) MOLECULE TYPE: cDNA 
( i i i ) HYPOTHETI GAL: NO 

Civ) ANTI -SENSE: NO 
( vi i ) J .v^EDI ATE SOURCE 

<B)CLO\E: Jlvtt09( pfvfel a -26N) 

( xi ) SEQUENCE DESCRI PTI Q\: SEQ 1 D NO 23: 

GCC GAC CTC TGG ATC CCA GTG AAC ACC TTC GAC TCC AAC AAT CAT CCA 4 « 
Qy Asp Leu Tr p Ue Pro Vol Lys Ser P„ e Asp Ser Lys Asm Hi, Pro 



- 139 - 



WO 97/31109 



PCT/JP96/03017 



GAA GTG CTG AAT ATT CGA CTA CAA COG GAA AGO AAA GAA CTG ATC ATA 
Gl u Val Leu Asm lie Air Lcu Gin Ar g Gl u Set Ly.s G! u Lc; u Mo He 

AAT GTG GAA AGA AAT GA/\ GGT CTC ATT GCC AGC AGT TTC ACG GAA ACC 
As n Leu Qu Ar g As n Qu Ci.y Leu I i e AJ a Ser Ser Phe Thr Qu Thr 

CAC TAT CTG CAA GAC GGT AGT GAT GTC TCC GTG GGT GGA AAT TAG ACG 
His Tyr Leu Gin Asp Qy Thr Asp Val Ser Leu Ala Air Asn Tyr Thr 

GGT CAC TGT TAG TAG CAT GGA CAT GTA C;GG GGA TAT TCP GAT I V A GCA 
Giy His Cys Tyr Tyr His Gl y His Val Ar g Gl y Tyr Ser Asp Ser Ala 

GFC AGT CTC AGC ACG TGT TCT GGT CTC ACG GGA CIT ATT GCC ITT GAA 
Val Ser Leu Ser Tin Cys Ser Gl y Leu Ar g Qy Leu Me Gl y Hie Gl it 

AAT GAA ACC TAT GTC TTA GAA CCA ATC AAA ACT CCA ACC AAC AGA TAG 
Asn Glu Ser Tyr Val Leu Gl u Pro N-fct Lys Ser Ala Thr Asn Ar g Tyr 

AAA CTC TTC CCA GCC AAG AAG CTG AAA AGC GTC COG GGA TCA TGT GGA 
Lys Leu Pli e Pro Ala Lys Lys Leu Lys Ser Val Ar g Gl y Ser Cys Gl y 

TCA CAT CAC AAC ACA CCA AAC CTC GCT GCA AAG AAT GTG TFT CCA CCA 
Ser His His Asn Thr Pro Asn Leu Ala Ala Lys Asn Val Phc Pro Pro 

CCC TCT CAG ACA TGG GCA AGA AGG CAT AAA AGA GAG ACC CTC AAG GCA 
Pro Ser G! n Tin Tip Ala Ar g Ar g His Lys Ar g Gl u Thr Leu Lys Ala 

ACr AAG TAT GTG GAG CTG CTG ATC CTG GCA GAC AAC CGA GAG TTT CAG 
Thr Lys Tyr Val GI u Leu Val lie Val Ala Asp Asn Ar g Glu Phe Gin 
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ACG CAA GGA AAA GAT CTG GAA AAA GIT AAG CAG CGA TTA ATA GAG A7T 576 
Ar« Gin dy Lys * p Leu G|u Lys VaJ Lys C . n Ar K Le u !, e Q u . , e 

OCT AAT CAC GTT GAC AAG TTT TAG AGA CCA CTG AAC ATP CCG ATC CTG 
•Ala Asn His V al Asp Lys Plle Tyr g Pr „ , _ ^ |u ^ 

TTG CTA coc CTG GAA GIG TGG AAT CAC ATC GAC AAA TCC TCT CTA ACT 6 T2 
V.. Qy v.| Cu Val Tr p Asn Asp R., Asp Lys C y , Ser v., Scr 



GAG GAG CCA TTC ACC AGC Q'C CAT GAA TTT CTG GAC TGG 
Gin As p Pro P«,e Thr Ser Leu Hi s Gl u Hle Lou Asp Trp 



Aai AAG ATG 720 
Ar r Ly .s Mi t 



AAG OT CTA CCT CGC AAA TCC CAT GAC AAT CCC CAG CTT GTC ACM' GGG 
1-vs Leu Leu Pro Arg Ly. Ser Hi s Asp Asn AJ a Gin Leu Val Ser G! y 

GTT TAT TTC CAA GGG ACC ACC ATC CGC ATG CCC CCA ATC ATG AGC ATG 
Vai Tyr P,, e G, „ Qy Thr Thr He Gl y Mrl AJ a Pro He Mh Ser Mjt 



TCC ACC GCA GAG CAG TCT GGG GGA ATT GTC ATG GAC CAT TCA GAC AAT 

• A.sp His Scr Asp Asn 



Cys Thr Ala Asp Gin Ser Gl y Qy Me Val Kfe 



CCC CTT GOT GCA GCC CTG ACC CTG GCA CAT GAG CTG GGC CAC AAT TTC 

v Hi s As n Pli c 



Pro Leu Qy AJ a A! a Val Thr Lei, AJ a ,f s GJ u Leu Gl v Hi 



768 



K 16 



864 



912 



CCC ATG AAT CAT GAC AC* CTG CAC AGG GGC TCT AGC TCT CAA ATG CCC 

CTT GAG AAA GGA GGC TGC ATC ATG AAC C*T TCC ACC GGG TAG CCA TTT , 00« 
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Val a ii Ly.s Gl y G! y Cy.s lie M-l Asn Ala Se: Tin Qy IV r Pro Phe 

ccc atg crrc rrc agc agt tgc agc agg aag gag ttg gag acc agc ore; loss 

Pro Vbt Val Plie Ser Scr Gy s Ser Ar r Ly.s Asp Umi Gl u Thr Ser Leu 



gag a/V\ gga atg ggg gtg tgc ctg ttt aac ctg ccc, gaa crrc agg gag 

GIii Ly.s Gl y Met Gl y Val Cy.s Leu Phe As n Leu Pro Gin Val Ar g Gl u 



I 1 0-1 



TCT TTC GGG GGC CAG AAG TGI' GGG AAC AGA TTT GTG GAA GAA GGA GAG 
Ser Phe CJ y Gl y Q n Lys Cys Gl y A.sn Ai r Phe Val Gl u Q u Gl y Gl u 



1 1 5 ' > 



GAG TCT GAC TGI GGG GAG CCA GAG GAA TGT ATG A AT CGC TGC TGC AAT 
Gl u Cy.s Asp Cys Qy Gl u Pro Gl u Gl u Cys Met As n Ar r Cys Cys Asn 



120(1 



GCC ACC ACC TCT ACC CTG AAG CCG GAC CCT GTG TGC GGA CAT GGC CTG 
Ala Tin Tin Cys Th: Leu Lys Pro Asp Ala Val Cys AJ a His Gl y Leu 



I 2 1 M 



TGC TGT GAA GAC TGC CAG CTG AAG CCT CCA GGA ACA GCG TGC AGG GAC 
Cys Cys Gi u Asp Cys Qn Leu Lys Pro Ala Gl y Th r Ala Cys Air Asp 



1296 



TCC AGC AAC TCC TGT GAC CTC CCA GAG TTC TGC ACA GGC. GCC AGC CCT 
Ser Ser Asn Scr Cys Asp Leu Pro Qu Phe Cys Tin GI y Ala Ser Pro 



13-1-1 



CAC TGC CCA GCC AAC GTG TAC CTG CAC GAT GGG CAC TCA TGT GAG GAT 1392 
His Cys Pro Ala Asn Val Tyr Leu His Asp Gl y His Ser Cys Gin Asp 



CTC GAC GGC TAC TGC TAC AAT GGC ATC TGC CAG ACT CAC GAG CAG CAG 1 A 4 0 

Val Asp Gy Tyr Cys Tyr Asu CJ y Me Cys Gin Thr His Gin Gin Q n 



- 142 - 



WO 97/31109 



PCT/JP96/03017 



TOT CTC ACG CTC TGC OCA CCA CCT CCT AAA OCT GCC CCV GGC ATC TO: H«H 
Cys Val Thr Leu Tr p Q y Pro CI y Ala Lys Pro Ala Pro GI y lie Cys 

ITT GAG AGA CTC AAT TCT GCA CCT GAT CCT TAT GGC AAC TOT GGC AAA 15 36 
PI.e C!„ Arg Val As,, Ser Ala Qy Asp Pro Tyr Qy As,, Cys Q y Lys 



CTC TCG AAG ACT TCC TTT GCC AAA TGC GAC; ATC ,-„ a 



Va! Ser l.y.s Ser Ser Phe AJ a Ly.s Cys Qu 



Mat 



SEQ I O NQ 2-1 : 

( i ) SEQUENCE CHARACTER! ST! CS: 

(A) LENGTH: 523 ami no aci els 
( B) TYPE: ami no aci cl 
CD) TOPOLOGY: 1 i near 
( i i ) MOLECULE TYPE: pr oiein 
(xi) SEQUENCE DESCRI PT! Q\: SEQ ! D NQ 2 4 : 

Gly Asp Leu Tr p lie Pro Val Lys Ser Phe Asp Ser Ly.s Asn His Pro 

Glu Va! Leu Asn He Arg Leu Qn Arg Qu Ser Lys CI ti Leu lie lie 

Asm Leu Glu .Arg Asn Qu Qy Leu Me Ala Ser Ser Phe Tin Q u Thr 

Hi* Tyr Leu Gin Asp Gly Thr Asp Val Ser Leu Ala Arg Asn Tyr Thr 

Gly His Cys Tyr Tyr His Gly Hi, Val Arg Gly Tyr Ser Asp Ser Ala 
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Val Ser Leu Ser I'lir Cys Ser Gl y Leu Air CI y Leu lie CI y Pin- Gl u 

Asn Q 11 Ser Tyr Va 1 Leu Gl u Pro Mm Ly.s Ser Ala Tin A.sn Air I > r 

Lys Leu Phe Pro a Lys Lys Leu Lys Ser Va I Ar fi Gl y Ser Cys Gl y 

Ser His His Asn Tin IV o Asm Leu Ala Ala Lys Asm Val Phe Pro Pi u 

Pro Ser Gl n Tin Tr p Ala Air Air His Lys Ar r CI u Tin Leu L> s Ala 

1 1 

Tin Lys Tyr Va I (hi Leu Val lie Val Ala Asp Asn Ar « Gl u Phe (ii n 

Ar k Glu Gl y L> s Asp Leu Gl u Lys Val Lys Gin Air Leu lie Gl u Me 

Ala Asn His Val Asp Lys Phe Tyr Air Pro Leu Asn Me Air Me Val 

Le u Va I ( .1 y Va I Gl u Va I Tr p As n As p rvt- i As p Ly s ( V s S e r Va I S e r 

Gl n Asp Pro Phe Thr Ser Leu His Gl u Phe Leu Asp Tip I .v.s \k-t 

Lys Leu Leu Pro Ar g Lys Ser His Asp Asn Ala (11 n Leu Val Ser Gl y 

Val Tyr Ph e Gin CJ y Thr Thr Me Gl y M>t Ala Pro Me Mr- f Ser M?l 

Cys Thr Ala Asp Q n Ser Gl y Qy Me Val Mel Asp His Ser Asp Asn 

Pro Leu Gl y .Ala .Ala Val Thr Leu Ala His Gl u Leu CI y His Asn Phe 

Gl y iVkM Asn His Asp Thr Leu Asp Ar r (3 y Cys Ser Cys Gin Mm AJ a 
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Val Gl u i.v.s (II y (3y Can lie Mm Asn Ala Ser Tin Gl y Tyr Pro Phe 

Pro Vh Val Plie Set Sor Cys Sci Ar R Lys Asp Lou (il u Tlir Ser Leu 

Gl ii Lys Gl y M«r Gl y Val Cys Leu Ph v Asm I.cmi Pro Gl u Val /Vg Gl u 

Ser Pin- (3y (i! y Gl n Ly s Cys G! y Asn Air PI.e Val Gl u Gl 11 Gl y Gl n 

Gl u lys Asp Cys Gl y CJ u Pro Chi Gl u CY .s U i Ami Air Cys Cvs Asn 

A! « 11,1 Thl ivs Tlir Leu Lys Pro Asp Ala V;i I Cys Ala His Gl y Leu 

Cys Cys CI u Asp Cys Q u Leu Lys Pro Ala Gi y Tlir Ala Cys Ar r Asp 

Ser Sor Asn Ser Cvs Asp Lou Pro GJ u Pin- Cys Ihr Gl y Ala Ser Pro 

His C\s Pro Ala Asn Val Tyr Leu His Asp Gl y Hi .s Ser Cys Chi Asp 

Val Asp G y Tyr Cys Tyr Asm Q y IJe Cys Gin Tlir His Gl u Qn Gin 

Cys Val Thr Leu Tip Gl y Pro Qy AJ a Lys Pro Ala Pro Gl y Me Cys 

Phe Glu Arg V.d Asn Ser Ala Qy Asp Pro Tyr Gl y Asn Cys Gl y Lys 

Val Ser Lys Ser Ser Ph e Ala Lys Cys On MM 

36K 

115 
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SEQ I D NO 25: 

( i ) SEQUENCE CHARACTERI STI CS: 

(A) LENGTH: 24 04 base pairs 
( B) TYPE: nucl ei c aci i\ 
( O S TRANDEDNES S : .not r e levant 
( D) TOPOLOGY: J i near 
( i i ) iVCLECULE TYPE: cDNA 
( i i i ) WYPOTHETI CAL: NO 

(iv) ANTI -SENSE: NO 
( vi i ) J MvEDJ ATE SOURCE 

( B) CLONE: JMl09(p!VH 3 -24C) 
( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NQ 25: 

TGC TGC CAC CAG TGT AAG CTC TTG OCT CCT GCX^ ACC CTG TOO CGC GAG \H 
Cys Cys His Gin Cys Lys Leu Leu Al n Pr o GI y Thr Leu Cy.s Ar r Gin 

CAG GCC AGO CAG TCT GAC CTC CCG GAG TTC TGT ACG GGC AAG TOT CCC 9 6 

Gin AJ a Arc Gin Cys Asp Leu Pro Gin Phe Cys Thr GI y Ly.s Set Pro 

CAC TGC CCT ACC AAC TTC TAC CAG ATC GAT GOT ACC CCC TGT GAG GGC 14-1 
His Cys Pro Thr Asn Phe Tyr Gin Mr;t Asp CI y Tin Pro Cys GI u GI y 

GGC CAG GCC TAC TGC TAC AAC GGC ATG TGC CTC ACC TAC CAG GAG CAG 192 
Gi y Gin .Ala Tyr Cys Tyr Asn G y Me t Cys Leu Thr Tyr Gin Gin Gin 

TGC CAG CAG CTG TGG GGA CCC GGA GCC CGA CCT GCC CCT GAC CTC TGC 24 0 

Cys Gin Gin Leu Tip Gy Pro Qy Ala Ar r Pro .Ala Pro Asp Leu Cys 

TTC GAG AAG CTG AAT CTG GCA GGA GAC ACC TTT GGA AAC TGT GGA AAG 28 H 



- 146 



WO 97/31109 



PCT/JP96/03017 



Hh. Gl, Lys Va. As„ Val Ala CI y A.sp T.,r Phe Gl y A.s„ Cys Qy Ly, 



CAC ATG AAT CCT GAA CAC AGC; AAG TOO AAC ATG AGA GAT GOG AAG TGT 318 
Asp As,, Gly a» His Arg Lys Cy S As n ,V fc , Ar g Asp Ala Lys Qs 

Qy Ly, Medn Cys Gin Ser Ser Glu Ala Ar g Pro Leu Gin Ser As,, 



GCG CTC OCC AT,' GAC ACC ACT ATC ATC ATG AAT GGG AGC CAG ATG GAG 



CVC GAG CCA GGG CTC GTG ATG ACT GGA ACC AAC TGT GCC TAG AAC CAT 

ATT TGC CTT GAG GGG GAG TGC AGG AAC AGC TCC TTC: TTT GAA ACT GAA 
He Cys Leu Qu Qy O,, cys Arg A.sn Thr Ser Pne Phc Gl u T.,r Gl u 



AAC TGC CAC TGC CTG GCG GGC TGC GCC CCG CCC TTC TGC AAC AGA CCG 

o Plie Cys As i, Tin Pro 



A-sn C y.s Hi , Cys Leu Pro Gly Tr p Ala Pro Pr 



CCC CAC GGG GGC ACT ATC GAC ACT GGG OCT ATG CCC CCT GAG ACT CTC 



•! 3 



TGC CGG GGC ACC CAC CTC TAG CGA OCT OCT GAG GAG GAG GOT GAC ATC 
CVS Arg Qy Thr Hi s Va, Tyr Arg Gly P r o Glu Gl u Glu Gl y Asp M, 



Or His ay Gly Ser „. Asp Ser C, y Pr o Mai Pr o Pro Gl u S, 



52S 



5 7 6 



COC TGT CCG AAG AAG TGC AAT GGC CAT GGG CTC TGT .AAC .AAC AAC CAG 
Cly Cys ay Lys Lys Cys Asn Q y Hi s ay Va, Cys Asn As„ As,, d „ 



672 



7*0 



r Val 
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GGT CCT GIG GTA OCT* GC;A GIG TTG GIG GGC ATC TTG GTG CVG GCG CTC ?b 
Gly Pro Val Val /Ma G! y Val Leu Va 1 Ala lie Leu Val Leu Ai a Val 

CVC ATG CTG ATG TAC TAC TGC TGC A OA CAG AAC AAC AAA CIA GGC CAA 81. 
Leu fet Leu MM Tyr Tyr Cys Cy.s Air Qn Asm As ii Lys Leu G! \ Gin 

crc aag ccc tca Gcr crc cct tcc aag ctg agg caa gag ttc act tgt «h 

Leu Lys Pro Ser Ala Leu Pro Ser Lys Leu Arg Gin Qn Plx- Ser Cys 

CCC TTC AGG GTT TCT CAG AAC AGC GGG ACV GGT CAT GCC AAC CCA ACT 91/ 
Pro Phe Arg Val Ser Gin As n Ser Gly Tin Gly His Ala Asm Pro Hit 

TTC AAG CCG CAA TTC CGG CCC CCC CAC AGC CCA CAC CAC CAT GAC AAG 96 0 
Phe Lys Pro GI u Phe Arg Ala Pro His Ser Pro His His His Asp Lys 

GGC CAC CAA TTC CAC GGC CAC ACC CTC CTC CAC TCT GGG GAC GAC CCG I 00 N 
Gly His Q n Phe His Gly His Thr Lou Leu His S ( ;i GI y Asp Asp Pro 

GAT CCT CAC TGA GCTGACGACA AGAGCCACTA GAACTGCAGC CACTCGATCC 1060 
Asp Pro Hi s * 

ACGGCCACCC TGTCCTCCAC CCCAGGGACC ACCTGGATCC TCACAGAGCC GAGGACTATA I 120 

GCCACCCTGA TGGTGCC:CAC CCX7FTCCACC GCCACCGCCr CCTCCACTCT GCXjAACAGCT 1 180 

CACACCCCCA AAGTGGTGAC CACCATGGCC ACTATGCCCA CACCCACTGC CTCCACGGTT \2A0 

CCCAGCTCCr CCACCCTGCG GACCACCCGC ACCCCTGCAG TCWCCCCAG CAC;CCTGCCA 1300 

ACCTTCAGCC TGTCCACTGT GTCCTCCTCA GTCCTCACCA CCCTGAGACC CACTGGCTTC 13 HO 

CCCAGCTCCC ACTTCTCTAC TCCCTGCTTC TGCAGGGCAT TTGGACACTT TTrCTCGCCC 14V! 0 

GGGCAAGTGA TCTACAATAA GACCGACCCA ttCCTtrrGCC ATTTCTACGC ACTCTCCAAT 1-18 0 

CACCACTCTG A C\TTGA CCG CTTCCAGGGC GCCTGTCCCA CCTCCCCACC GCCACrCTCC I 5 '10 
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tccccccccc tgtcctcgcc cirarrocc cciggctgtg acaatgccat cccrcrcccc 

CACGTCAATG AGACCTGGAC CCTCGAGAAG TGCACGGTGG CCACGTGCGT GGGTGACAAC 
CGTGTCGTOC TGCTCGACCC AAAGCCTCTG OCCAACCTCA CCTGCGT GAA CAAGCACCTG 
CGCATCAAAG TGTCGGAGCC GAGCCAGCCC TGTGACTTCC ACTATGAGTG CGA GTGGATC 
TGCACCATGT GGGGCGCCTC CCACTATTCC AOCTTTGAGG GCACCTCTTA CACCnCGGG 
GGCAACTGCA CCTATCTCCT CATGAGAGAG ATCCATGCAC GCTTTGGGAA TCrCAGCCTC 
TACCTGGACA ACCACTAOTG CACGGCCTCT GOCACTGCCG CTGCCGCCCG CTGCCCCCGC 
GCCCI CAGCA TGCACTAGAA GTCCATGGAT ATCCTCCTCA CTGTCACCAT GGTGCATGGG 
AAGGA GGA GG CCGTGATGCT GTTTGACCAA A7TCCGGTGA GCAGCGCTHT CACCAAGAAC 
GGCCTCCTTC TGTCTGTOCT CGGGACCACC ACCATGGGTG TGGACATTCC TGCCOTGGGC 
CTWOOTC CCTTCAATCC CCAACTCTTC CAGGGCCCGO TGGCCTACAG CCTCTTCCAC 
AACAACACOG AGGGCCAGTG CGGCACCTGC ACCAACAACG AGAGCKWGGA CrcrCTCXAG 
GGGGACGCAA CCACTGCCGC CAGTTGCAAG GACATOCCCA AGAGGTGGCT GGTGCCCGAC 
AGCAGAAAGG ATGGCTGCTG GGCCCCGACT GGCACACCCC CCACTGCCAG CCCCCCAGCC 
CCGGTGTCTA GCACACCCAC CCCG 



1600 

166 0 

1 720 

1 780 

18-10 

J 900 

I960 

2020 

2080 

2 110 

2 200 

2260 

2320 

2380 

2-UM 



SEQ I D NQ 26: 

C«) SEQUENCE CHARACTER! STI CS: 

(A) LENCTH: 339 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(,,) MOLECULE TYPE: protein 

( *i ) SEQUENCE DESCRI PT1 ON: SEQ ! D NO. 26: 

C>S Qn L » L - L - Ala Pro Cly T„r Leu Cvs A,-, CI u 

I 5 

a 10 

Ala Arg Gin Cys .Asp Leu Pro GI u P„e Cys Thr 



1 5 



GI y Ly.s Sei Pro 
149 - 
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20 25 , 0 

His Cys Pro Thr Asm PI. e Tyr Q„ M:l Asp Gly Thr Pro Cys Glu Gly 

35 40 45 

Gly Gin Ala Tyr Cys Tyr Asn d y Mm Cys Leu Thr Tyr Gin CJ u Qn 

50 55 60 

Cys Gin Qn Leu Tr p Qy Pro Qy Ala Arg Pro Ala Pro Asp Leu Cys 

65 To 

,u ' a HO 

Phe Glu Lys Val Asn Val Ala Qy Asp Thr Phe Gly Asn Cys Gly Lys 

85 90 95 

Asp Kfei Asn Gly Glu Hi s Ar g Lys Cys Asn Vbt Ar r Asp Ala Lys Cys 

100 I05 IHI 

Gly Lys lie Gin Cys Gin Snr Scr Gin Ala Arc Pro Leu Gl h S,r Asn 

115 120 12 5 

Ala Val Pro || e Asp Thr Thr lie He M,t Asn Gly Ar g Gin lie CI n 
130 135 Mf) 

Cys Arg Gly Thr Hi s Val Tyr Ar g Gly Pro Gin Gl n Gl i. G! y Asp kt-t 
1/15 150 155 I6 „ 

Leu Asp Pro Gly Leu Val ,Vbt Thr Gly Thr Lys Cys Gly Tyr Asn His 

165 ,70 175 

He Cys Leu Glu Gly Gl n Cys Arg Asn Thr Ser Phe Phe Glu Thr Glu 

180 18 5 190 

Gly Cy* Qy Lys Lys Cys Asn Qy His Qy Val Cys Asn Asn Asn. Gin 

195 200 205 

Asn Cys His Cys Leu Pro Gly Tr p Ala Pro Pro Phe Cys Asn Thr Pro 

210 215 220 

Gly His Qy Gly Ser 1 1 e Asp Ser Gly Pro fcfct Pro Pro Glu Ser Val 
225 230 235 240 

Gly Pro Val Val Ala Qy Val Leu Val Ala lie Leu Val Leu Ala Val 
245 250 255 
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Leu Vbt Leu Mm Tyr Tyr Cys Cys 
260 

Leu Lys Pro Ser .Ala Leu Pro Ser 
275 280 
Pro Phe Arg Va I Ser Gin Asn Ser 

290 295 
Plie Ly.s Pro Gl u Phe Arg AJ a Pro 
305 310 
CI y His Gin Phe His Qy \b s Tlir 
325 

As p Pr o Hi s 
339 



Arg Gin Ash Ash Ly.s Leu Gl y Gin 
265 270 
Lys Leu Arg Gl n Gin Phe Ser Cys 
2 85 

Gl y Thr GJ y His Ala Asn Pro Tlir 
300 

His Set Pro Hi .s His Hi .s Asp Ly.s 
3 15 320 
Leu Leu His Ser Qy Asp Asp Pro 
330 335 



SEQ I D NQ 27: 



( i ) SEQUENCE CHARACTERI STI CS: 

(A) LENGTH: 453 base pairs 

(B) TYPE: nucleic acid 

(Q STRANDEDNESS: not relevant 
CD) TOPOLOGY: linear 
( i i ) MOLECULE TYPE: c DNA 
(Hi) HYPOTHETI Q\L: NO 

(iv) ANTI - SENSE: NO 
( vi i ) J MVCDI ATE SOURCE 

( 13) CLOX'E: JMl09(pM?| -24 N) 
( xi ) SEQUENCE DESCRl PTI ON: SEQ 1 D NQ 27: 



C GGA GC1 GCC ACT GGG CAC CCC TTT CCC AAA CTG TTC AAT GCA TGC 



46 



151 



WO 97/31109 



PCT/JP96/03017 



Gl y Ala Ala Til r G! y His Pro Plie Pro Lys Val Ph e Asn Gl y Cys 

AAC AGG AGG GAG CTG GAC AGG TAT CTG CAG TCA GCT GOT GGA ATG TGr 9 | 

A.sn Arg Arg Gin Leu Asp Arg Tyr Leu Gin Ser Gl y Gl y Gl y Vb I Cys 

CTC TCC AAC ATG CCA GAC ACC AGG ATG TTG TAT GGA GCC CGG AGG TGT M2 
Leu Ser Asn <Vfe r Pro Asp Thr Ar g rVfet Leu Tyr Gl y Gl y Air Air Cys 

GGG .AAC GGG TAT CTC G<\A GAT GGG GAA GAG TCP GAC TGT GGA G\A GAA 190 
Gl y Asn Qy Tyr Leu CI u Asp fly Gl u Gl u Cys Asp Cys Gl y C-J n Gl u 

GAG GAA TGT AAC AAC CCC TGC TGC AAT GCC TCI" AAT TGr ACC CTG AGG 
Gl u Gl u Cys Asn Asn Pro Cys Cys Asn Ala Ser Asn Cys Tin Leu Ar r 

CCG GGG GCG (JAG TGT GCT CAC GGC TCC TGC TCC CAC CAG TGI" AAG CTC 2Hi\ 
Pro Gl y Ala Gl u Cys Ala His Qy Ser Cys Cys His Gl n Cys Lys Leu 

TTG GCT CCT GGG ACC CTG TGC CGC GAG CAG GCC AGG CAC TGT GAC CTC 33 1 

Leu Ala Pro Gl y Tlir Leu Cys Ar g Gl u Qn Ala Ar r Gin Cys Asp Leu 

CCG GAG TTC TOT ACG CGC AAG TCT CCC CAC TGC CCT ACC AAC TTC TAC 382 
Pro Gl u Phe Cys Tli r Qy Lys Ser Pro His Cys Pro Thr Asn Plie Tyr 

CAG ATG GAT GCT ACC CCC TGT GAG CGC GGC CAG GCC TAC TGC TAC .AAC 430 
Gin Mem Asp Gl y Thr Pro Cys Clu G! y Qy Gin Ai a Tyr Cys Tyr Asn 

GGC ATG TGC CTC ACC TAC CAG GA -15 3 

G! y MlM Cys Leu Hit Tyr Gin 
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I NFORMVTI ON POT SEQ ID NO. 28: 

( i > SEQUENCE CHARACTER I STI CS: 

(A) LENGTH: 150 amino acids 
( B; TYPE: ami no nci d 
(D) TOPOLOGY: linear 
(iij MOLECULE TYPE: protein 
( xi ) SEQUENCE DESCRI PTI ON: SEQ I D NO. 28: 

Gly Ala Ala Tin Qy His Pro Phe Pro Lys Val PI. e As n Gly Cys Asn 

' 5 10 IS 

Aj« Ar B Qu Leu Asp Ar g Tyr Lei. Gin Scr Gly Gly Gly Mm Cys Len 

20 25 30 

Ser Asn Ktt Pro Asp Thr Ar g I*. Len Tyr Gly Gly Ar r Ar k Cys Gly 

35 40 45 

Asn Gly Tyr Leu d u Asp Gly d t, Gin Cys Asp Cy.s Gly Gin Gl n Gin 

50 55 6() 

Glu Cys Asn Asn Pro Cys Cys Asn Ala Ser Asn Cys Thr I.e., Ar g Pro 

65 70 75 8() 

C3y Ala Glu Cys Ai a Hi s Gly Ser Cys Cys Hi s G! n Cys Lys Leo Leu 

85 9<> 95 

Ala Pro Gly Tin Len Cys Arg Q u Gl n Ala A' g Gin Cys Asp Len Pro 

'00 105 n( , 

Gin Phe Oy, Thr Qy L ys Ser Pro His Cys Pro Thr Asn Phe Tyr Gin 

115 120 I25 

l*« Asp Gly Thr Pro Cys Glu Qy Gly Gin Ala Tyr Cys Tyr Asn Gl v 
130 '35 ho 

Cys Leu Thr Tyr Gin 

145 150 
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y >o 

2. ■?vx<D*ji'h y ^-e&s. ii*«ie*©mI' y >o 

4 . ZtlZ'tl. B2a~H2 jvBSa 3 j RCfBI 4 a ~E! 4 

i K^ntzT x ;®.w.m*istsz. tz&wt-tz. *juhv>a. 0 
5 . tn-e'tx. HI 2 a ~EI 1 2 b L < am l 5 a ~m l 5 f t> 

Uli023a~023b, B9 1 6fcL<li@l 7 a ~H 1 7 c BctfEl 
1 3 a~S 1 3 dK7r;$ti/cT S y»Eyij£r#ir£ * 

h y > 0 

7. y ;w h y * ayDfT-^ f^fx-f >f^*'i 
y ^y*- Ko 

8. y y xof-r >x^y viW^r^ y • u 

9 . y ^ h y >©iBiiart««. ffismaiSEu snsg^s«. 

^7f- Ko 
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11. i2a~a2j,@3a^3j\04a-04i,ii 2 
a~®l 2 b . HI 5 a -Ell 5 f . i2 3 a ~H 2 3 b. Ell 6. H 
1 7 a -HI 7 cXttBl 3 a -HI 8 dK*Snfc7S yin^ 

o 

1) 82 a-H2 j©N«^^ TligOMe t H205 

# § ©Arg^ TO T i y 

2) H3 a~H3 j®N«^Mtlig©Me t*&2 0 4 

# S <D A r g £ T © T i y & §2^iJ 

3) H4 a~H4 i©N**J:&*;tTl#B©Me tH205 

# S © A r g * "Zr© 7; 7 ^gg^ij 

4) HI 5 a -HI 5 f 0N^if)^Tl#g©G 1 y*fci 
5 5f @OA r T<D 7 ; y $fg£ JiJ 

^ ^py D r7-tf^ : 

1) H2 a~H2 j©N*««^T 2 0 6#@©G 1 u *&4 
1 4 #g©P r o *-e©T 5 y 

2) H3 a~H3 J©N**J:0«*T 2 0 5 §@OG 1 U H4 

3) H4 a-H4 iON*fij;f,^ T 2 0 6 #g©A laH4 
0 6 fgOP r o £T*<DT i J mW&\ 
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4) Ml 5 a~ll 5 f CDNj£4Scfc Q&tLT 1 5 6#g£DG 1 u ^ 
^ 3 6 4 fg(DPr o ^ 707 5 y g?B£?iJ 

5 ) El 1 7 a ~E1 1 7 c <D N*4^=k K> 1 #g©G 1 y ^ t> 3 

6#§cdp r o*t©7 ^ y g?ae?ij 

6 ) El 1 3 a~EI 1 3 d<DN*a?g<fc ?)£fc;iT 1 #g©A 1 a £> 4 

OtlOP r o^-^OT ^ y^BE^iJ 

f^Of/'J : 

1 ) El 2 a~U 2 j ©N^SaSJ: 0SiT 4 2 0 f|CPhe^b5 

0 9 #g©G 1 y £-^©7 ^ y ®?BS?iJ 

2 ) El 3 a —El 3 j CDN«<kl9^T 4 1 5 #g©T y r t> 5 

0 4 #g©G 1 y^TOT 5 7 SfK?'J 
3) El 4 a~EI4 i CD NMtffi «fc 0 4 1 2fS©Ty r 5 

0 2fgOG 1 y£X~<DT i J 

4 ) El 1 2 a —El 1 2 bCDN^ifgcfc OifcX-T lfgOLy s ^ t> 3 

6f @OG 1 ytT'©7; ; 

5 ) El 1 5 a~EI 1 5 f (DN^S^ck ?3^xT 3 7 OflOPh e ^ 

£4 5 9 # g 2> G 1 yiTOTiy KE?iJ 

6 ) EI 1 6 CDN*4SSJ: 9»;LT 1 #g©G 1 y *^t> 7 7 #gcDG 1 

y iT'OT S y $?I£?iJ 

7 ) El 1 7 a ~EI 1 7 c ©N^SSci: <0 Hfc/LT 4 2f|©Ty r^b 

1 3 lilOGl yiT*07;; Mtiffl 

8 ) El 1 3 a ~EI 1 3 d ON*«ct O^T 4 6#|OTy r^t> 

136#lOGl yi 7i; g^BEfiJ 
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1 ) m 2 a ~I§3 2 j tDN^^ck «9&;LT 5 1 0#@©H i s ^& 7 

0 6f|0G 1 ytfOT ~ /&B£?iJ 
2) HI 3 a~EI3 j ON«J:i9^t 5 0 5 f|OThr^b7 
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